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BROOKLYN BRIDGE BUSINESS FOR JANUARY was 
reported upon as follows at the last meeting of the 
trustees: The receipts from the carriageways, 
promenade and railway aggregated $99,369.69. The 
cash on hand Jan. 1 was $287,292.85. The expendi- 
tures were $66,018.97, leaving a balance in bank of 
$323,405.17. The total daily average of traffic re- 
ceipts was $3,205.47. The total number of passengers 
was 3,595,939, being a daily average of 115,998. This 
was a decrease of 2,389 over the average of January, 
1890. 

THE COAL MINING INDUSTRIES of Maryland and 
Alabama are the subject of two census bulletins re- 
cently issued. The total production in Maryland 
for the census year 1889, the census year ending 
June 30, 1880, and the calendar year 1888, was as 
follows: 


Net tons. Value at mines. Per ton 





BO dvstctadecacsascnudeed 2,939,715 $2,517,474 385.6 cts. 
Mg keaGuelicisacedses-se 7 917 2,585,537 116.0 ** 
DUNE vadenseceschocesscves URETO Se kenusas Ssh ence bse 


There has been but a small general increase in the 
shipments since’ 1873. The shipments for 1873 
amounted to $2,492,726 gross tons; for 1888, 2,934,907 
tons; for 1889, 2,510,478 tons. Since 1883, the ship- 
ments by canal have steadily decreased from 499,913 
gross tons to 53,293 tons in 1889. 

In Alabama, the total output did not reach 100,000 
tons until 1876. Forthe census year 1880 the pro- 
duction was 323,972 tons, valued at $476,911 at the 
mines. “or the calendar year 1889 the production 
was 3,378,434 tons, valued at $3,707,426. The figures 
apply tothe mining of coal and preparing it for 
shipment, exclusive of all expenditures for the man- 
ufacture and handling of coal. 

UNDER THE WRIGHT LAW 28 irrigation districts 
have already been organized in California. In an 
article by Mr. L. M. Hort in the Tulare Register, 
these districts have a combined area of 1,647,993 
acres, Or an average of about 59,000 acres each. 
The smallest district is the East Riverside, with but 
3,000 acres, while the largest, the Madera, includes 
305,000 acres. Of the 28 districts 5 are in the Sacra- 
mento, 8 in the San Joaquin Valley and 15 in South- 


ern California. Twenty-five of the districts voted 
bonds to the aggregate amount of $11,092,000, and 
Mr. Hout states that “13 of the districts have sold 
bonds in whole or in part to the extent of $3,975,000.” 
In this connection it should be remembered that 
the districts have been organized but a short time, 
some of them for but a few weeks, and that the law 
went into effect only some two years ago. The dis- 
tricts which have voted bonds have a combined area 
of 1,382,000 acres, making the average amount of 
bonds per acre $8.02. In one of the districts the 
amount of bonds voted ranges as high as $53.33 per 
acre. This is the East Riverside district, with an 
area of but 3,000 acres, all of which, we believe, is 
under high cultivation. In the Madera district the 
bonds voted amount to but $2.78 per acre. As 
every one familiar with irrigation knows the rise in 
land values is very great after water is introduced 
depending, of course, upon its location and degree 
of aridity and upon the nature of the crops grown 
under cultivation. A move is now being made to 
organize a permanent State association of irrigation 
districts for the good of all concerned, and it is 
probable that the effort will be successful. 


SEWAGE FOR IRRIGATING the district below Los 
Angeles is proposed in a letter by L. M. Hott to the 
Evening Express of that city. Mr. HoLt estimates 
that, with the sewage available from the present 
sewerage system, at least 3,000 acres could be irri- 
gated, which would be increased to 8,000 or more 
when the system is further extended. He advo- 
cates the organization of an irrigation district un- 
derthe Wright law, which shall purchase and util- 
ize the sewage. 

THE LONDON (ENGLAND) WATER SUPPLY BILL, 
which has been drafted under the direction of a 
committee representing various local authorities, 
provides for the creation of a trust, to be elected by 
county electors throughout the water area, which 
considerably exceeds the area of the county of 
London, with power to acquire, by agreement or 
arbitration, the undertakings of the eight compan- 
ies now supplying the metropolis, and of two other 
companies supplying Rickmansworth and Leather- 
head respectively. Under the bill power is reserved 
to the London County Council to adopt the act, in 
which case the Council will become the water 
authority for the entire area, and the creation ofa 
special trust will be avoided. 


THE STREET RAILWAYS OF THE UNITED KINGDOM 
have an aggregate of 948 miles, with 27,719 horses, 
575 locomotives and 3,801 cars. Total capital author- 
ized $93,895 per mile, with $71,210 per mile paid up. 


THE FLOW INTO THE NEW AQUEDUCT, at Croton 
Dam, has been tested by Chief Engineer FTELry. 
The gates at the dam were closed on Jan. 12 and 
opened again on Jan. 14, and gagings made while 
the flow was stopped. Exclusive of loss by percola- 
tion, which is about 150,0.0 galls. per day, the re- 
sultant gain to the supply from water along the line 
is nearly 4.000,000 galls. per day. The regular flow 
from Crotun Dam is 60,000,000 in 24 hours at this 
time of the year. 


A NEW CAR MOTOR, built by the Thomson- Houston 
Co., has been tested successfully on the West End 
Ry. in Boston. A few weeks ago notice was given 
of the Baxter slow speed motor, and the fact that 
the inventor had succeeded in reducing the number 
of gears ordinarily employed. The new Thomson- 
Houston motor was also designed to reduce the 
number of gears. Its armature is of the Gramme 
ring type, so arranged that any coil can be easily 
rewound without disturbing the others. On a truck 
with 30-in. wheels the bottom of the motor box is 4 
ins. above the top of the rails. The steel armature 
pinion has 14 tecth 444 ins. wide. The cast iron split 
gear bolted on the car axle has 67 teeth, so that the 
velocity ratio of wheels to armature is 1:4.8. At a 
speed of 10 miles an hour, the armature makes 538 
revs. per minute. The gears are carried in close 
boxes, and the cars.are remarkably free from noise 
while running. 


Tue East RIVER BRIDGE Co.'s bill was introduced 
in the New York Senate on Feb. 10 by Senator Brr- 
KETT, of Brooklyn. This company modestly pro- 


poses to build two bridges across the East River 
with a capital of $24,000,000. The first bridge would 
cross from Broadway, in Brooklyn, to Rivington 
St.,in New York. The second would commence 
near Fulton St. and land near the New York ter- 
minus of the first bridge. There is supposed to be 
an intimate relation between these bridges and a 
project for connecting the Union and Manhattan 
Elevated railway systems. The incorporators of the 
double bridge are: H. W. PutNamM, HuGo Rorus 
CHILD, E. SNEDECKER, SIMON UHLMANN, A. J. 
HARVENBURGH, A. LADENBURG, Isaac Lewts, R. 
T. PoLLarp, G. W. WINGATE and FREDERICK UHL- 
MANN, 

THE New York & BROOKLYN TUNNEL Co. is 
asking incorporation at Albany. It proposes to dig 
a tunnel under the East River from Greenwich St., 
New York, to Smith St. and Atlantic Ave., 
Brooklyn. Capital, $15,000,000. 

THE NEW YorkK & NEW JERSEY TERMINAL Co, 
has filed articles of incorporation at Albany. This 
company proposes to build a railway, starting at the 
foot of East 14th St.,in New York, run under the city 
ina tunnel on the line of this street, tunnel the Hud- 
son River to Hoboken and pass by other tunnels 
under Hoboken and Jersey City to a point near the 
Hackensack River, and under this river to a junction 
with the Delaware, Lackawanna & Western and 
Pennsylvania railways, at Kearny, N.J. In New 
York City the road would have a branch running 
from Hudson to Chambers streets, thence south to 
Broad and Wall streets, and under Broad St. to the 
East River. Among the trustees named are THOs. 
SturGis, WM. C. LANE, Georar H. Tayuor, A. R. 
HERRIMAN and Wm. C. Cox. 

THE MOST SERIOUS RATLWAY ACCIDENT of the 
week was the derailment of a passenger train on 
the Burlington, Cedar Rapids & Northern Ry., be 
tween Maynard and Randalia, Ia., Feb. 9. The ac 
cident is attributed to a broken rail. The engine 
remained on the track, but all the cars went down 
a 14-ft. bank into a sand pit. About 20 persons were 
injured, some seriously. The train was heated by 
steam, but there was a stove in the mail car which set 

fire tothe wreck and several cars were burned. 

This one accident may cost the company more than 

the expense of fitting mail cars with steam heating 

appliances. Another serious derailment occurred 

Feb. 5, at Roe, Ark., on the St. Louis, Arkansas & 

Texas Ry. The engine ran over a horse and wasde 
railed, together with the mail, express, baggage 

and smoking cars. One man was _ killed 

and 5 were injured. A singular accident occurred 
near Disko, Ind., on the New York, Lake Erie 

& Western R. R. Feb. 7. Asan east-bound passenger 

train left Disko, a piece broke out of one wheel and 

threw a pair of wheels off the track, and the train 

ran 3 miles before the fact was discovered. A 

freight train following was ditched just after it left 

Disko, and an investigation showed that the de- 

railed wheels on the passenger train had cut off the 

heads of nearly all the spikes, which caused the 
rails to spread when the freight train struck them. 

The wrecking train was sent for from Huntington, 

and the crew had to spike the 3 miles of track be 

fore they could reach the ditched freight train. 


THE 100-FT, SPAN OF THE BRIDGE carrying the Belt 
Ry. over Pigeon Creek, at Evansville, Ind:, gave 
way under a freight train Feb. 5. No lives were lost. 
A trestle about 15 ft. high on the Port Royal & 
Western Carolina Ry., near Woodlawn, 8S. C., was 
wrecked Feb. 4 by a derailed car of a freight train. 
Two persons were injured. The Alabama Mineral 
R. R. bridge across the Coosa River, near Shelby, 
Ala., was wrecked by the flood Feb. 7. 


A SLIDE of 400 ft. of the north bank of the ap- 
proach tothe tunnel at Sarnia, Ont., occurred last 
week. Noone was injured, but it is said that work 
on the approach will be delayed 2 months, and it is 
thought that some large brick buildings that are 
being erected near the cut will be affected. 


THE BOILER OF A LOCOMOTIVE on the Cleveland 
& Canton R. R. exploded Feb. 3, while the engine 
was hauling a train, near Cleveland, O. The engine 
driver and fireman were killed. 
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New Passenger Station at Newark, N. J.; 
Pennsylvania Railroad. 


The new passenger station at Newark, N. J., on 
the Pennsylvania R. R., row nearly completed, is 
of especial interest because of the provision made 
for the crossing of passengers from the main station 
on one side of the tracks to the waiting rooms on 
the other side by means of a tunnel beneath the 
tracks. 

The importance of keeping passer gers off the 






FIG, 2. VIEW FROM MARKET ST. CROSSING, 





FIG. 3, CROSS-SECTION OF SUBWAY UNDER TRACKS 


tracks at way stations on double track, trunk line 
railways isa matter which is only beginning to be 
appreciated. On roads of heavy, through traffic at 
stations in the vicinity of the larger cities, it often 
happens that a crowd may collect on the tracks to 
take or leave a local passenger train, and in case a 
through passenger train on another track runs past 
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the station, the track may not be cleared in time. 

The Massachusetts State Railroad Commission, in 
its report for 1889, called attention to the great 
liability to accidents of this sort occurring 
on the main lines of railway entering Bos- 
ton, and urged the necessity of providing over- 
head bridges or subway tunnels at the impor- 


tant local stations within 12 miles or less of Bos- 
ton to prevent crossing of the tracks by arriving 
or departing passengers. The report was accom- 
panied by an excelleht monograph by A. GorrRING, 
Professor of Railroad Engineering in the Berlin 
Polytechnicum, describing the arrangement otf 
suburban ststions on the Berlin, Potsdam & May 
deburg Railway. Public attention was directed to 
this matter in Germany by the accident on Sept. 
2, 1883, at Steglitz, on that road. A through ex 
press train ran into a crowd of persons who were 
hurrying to entera local passenger train standing 
at the station, and 37 persons were killed outright. 
It is to be noted that there was a fence between 
the tracks at thetime this accident occurred, de- 
signed to keep passengers from crossing the tracks 
in front of approaching trains, but it was of no 
great height, and was provided with several gates. 
The crowd forced open the gates and jumped over 
the fence, notwithstanding the efforts of several 
employees. 

In this country the Pennsylvania Railroad has been 
among the foremost in providing safe methods of 
handling traffic at important way stations in the 
vicinity of large cities; and many of its stations in 
the vicinity of Philadelphia and Pittsburg are ad. 
mirably arranged to prevent crossing on the tracks. 

If a railway station is located on a level con- 
siderably above the tracks, an overhead bridge is 
the obvious way of solving the problem. In case the 
railway tracks are carried through the station ona 
viaduct, a passage beneath the tracks is, of course, al 
waysavailable. At the very numerous stations which 
are on a level with the tracks, as is the case at New- 
ark, the choice between an overhead bridge or a 
subway is not so easy. The advantages of the bridge 
are cheapness of first cost and no trouble with 
lighting, ventilation or drainage. On the other 
hand, it is apt to be unsightly as generally built, 
it exposes passengers to storms, and it requires con- 
siderably more ascent and descent than the subway. 
The necessary height of the floor of an overhead 
bridge above the station platform may be taken as 
18 ft. The floor of the subway tunnel] at Newark is 
only 12 ft. 5 ins. below the platform level, a differ- 
ence of considerable importance. The great object 
to be attained in the design of either tunnel or 
bridge is to make the passage so easy and direct that 
passengers will not be tempted to take the longe: 
but level way around and across the _ tracks. 
Foreign experience has shown that passengers gen- 
erally prefer bridges to subways. But with sub- 
ways properly built, lighted and ventilated this 
‘preference can probably be reversed. 

The ‘arrangement of the new Newark station is 
clearly shown in our illustrations. Fig. lis a plan 
of the station and tracks. All the traffic, freight 
and passenger, over the four tracks of the Pennsyl- 
vania’s New York division is carried past this sta- 
tion over the two tracks shown. There are about 
four express trains each way daily which run 
through without stopping, besides from 15 to 20 
each way which stop only for through passengers. 
Besides these, there are all the freight trains, which 






FIG, 1. GROUND PLAN OF NEW STATION OF THE PENNSYLVANIA RAILROAD AT MARKET ST., NEWARK, N. J. Wm. H. Brown, Chief Engineer. 
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of course do not stop, and numerous Lehigh Valley 
passenger trains, which stop only for passengers for 
points on that road. The necessity of keeping pas- 
sengers off the tracks at the station is therefore 
evident, and, indeed, it is to be regretted that a 
separation of grades through the city is not to be 
carried out. It must eventually be made, however. 

Just east of the station the railway is crossed at 
grade by Market St., one of the principal business 
streets of Newark, and it was necessary to prevent 
passengers going over this grade crossing instead of 
using the tunnel. This has been effected, as far as 
possible, by placing sliding gates at the end of the 
platforms next the crossing. Attendants at these 
can direct passengers wishing to cross the tracks to 
the tunne), or can allow arriving passengers to go 
through the gates when it is safeto do so. The 
perspective view of the station, sketched from a 
photograph taken from the Market St. crossing, 
shows the sliding gate on the west bound platform. 
The waiting room and platforms on the other side 
of the tracks are still in process of construction. 

To induce passengers to use the tunnel, access to it 
has been made as easy as possible. From the main 
station on the north side two stairways descend to the 
tunnel, one starting from the station platform and 
the other inside the station, at the passage between 
the main waiting room and the ladies’ waiting room. 
A little deception has been practiced here, which 
may be pardoned since itis in a worthy cause, by 
dividing the stairway to the tunnel in two parts, 
separated by a right-angle turn as shown in the 
drawings. Only the first of these flights is seen by 
the person starting to descend, the last flight of six 
steps being beneath the platform, and the descent is 
thus made toappear more moderate than it really is. 
On the south side stairways descend to the tunnel 
entrance both from the men’s waiting room and 
from the open platform. All the stairways are made 
very easy, with 64¢-in. risers and 13-in. treads. The 
stairs are made of stone, which may possibly give 
some trouble from slipperiness in case of a damp, 
foggy day following severe cold weather. Good 
hand railings are provided, however. 

Hardly less important than ease of descent are the 
matters of light and ventilation. The latter is pro- 
vided for by leaving the passageway open at both 
ends. For the former, incandescent lights along the 
crown of the tunnel are provided; but except on 
very cloudy days they will hardly need to be lit 
during the daylight hours. The sides of the stair- 
cases and the whole interior of the tunnel and pas 
sageway are of light-colored enameled brick; and as 
each end is open to the light, the tunnel is very well 
lit without the lamps. 

The matter of drainage is quite important, since a 
damp or sloppy floor would very quickly make the 
tunnel unpopular, and the bottom of the tunnel is 
below the level of the adjacent sewers, The floor 
of the tunnel is of narrow wooden slats, running 
lengthwise, with -in. spaces between. All water 
that may enter from any source, therefore, drains 
through to the cement floor beneath and runs 
to a cistern of 800 galls. capacity located just be- 
yond the south end of the tunnel. A small steam 
boiler and pulsometer pump is provided to empty 
this whenever necessary, which will probably be 
very seldom 


Fig. 3 isa cross-section of the tunnel, showing 
also the stairs from the east-bound waiting room 
and platform. The reasons why two small tunnels 
are preferable to one large one are too obvious to 
need explanation. The arch is made of three rings 
of brick, making a total thickness of 1 ft. 6 ins. 
From the crown of the brickwork to the base of the 
rail is 1 ft. 6 ins., a little more than enough for the 
cross-ties and ballast. The arches have a total length 
of 27 ft. The remainder of the passage-way beneath. 
the platform is roofed with I-beams, between which 
are turned arches faced with enameled brick. 

A few words as to the station itself may be of in- 
terest. It is built of dark red brick, with brown 
stone trimmings, and the inside is finished in oak 
and light-colored woods. There is no second floor 
tothe building, as might be supposed from the ex- 
terior, but the rooms are open to the roof, thus giv- 
ing plenty of light and air. All the ticket and other 
offices are in the main station. The east-bound 
waiting-rooms on the other side of the tracks are 
used chietly by commuters to New York City, and 
the accommodations provided are ample. The con. 
tractor for the whole work was G, W. RorypHovsE, 
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of Philadelphia. The station was designed in the 
office of the Chief Engineer of the Pennsylvania 
Railroad, to whom we are indebted for the ground 
plan presented. 

Although the approaches to the tunnel from the 
east-bound platform are not completed, it is already 
in use and seems to be appreciated by the traveling 
public. One point in the arrangements for securing 
safety which seems open to criticism is the low 
fence between the tracks. The top of the pickets is 
only 4 ft. above the base of the rail, and a large per- 
centage of travelers would be likely to disregard al! 
warnings and jump the fence if they feared missing 
atrain. There may also be trouble from those who 
may leap the fence from pure recklessness. A fence 
a foot or two higher could have been built st prac- 
tically the same cost and without injuring the ap- 
pearance of the station. Still, low fences of this 
kind are largely used and we are unable to refer to 
any evidence that trouble of this kind has actually 
arisen from them. 


The Elmore Process of Copper Depositing. 


(FROM OUR LONDON CORRESPONDENT.) 

This new and very remarkable process of making 
tubes and other articles of copper by electric deposi- 
tion has been already described in ENGINEERING 
News of Aug. 9 and Oct. 18, 1890; but its readers 
may not be aware of the great public interest which 
has been excited in England concerning the com 
pany through attacks upon its financial standing. 

Taken as a whole, the financial papers of London 
are the black sheep among British journals, or, to 
make the metaphor more accurate, are the wolves 
insheep’s clothing, of which all lambs should beware. 
Many of these journals live almost wholly by black- 
mail. They assume atone of candor, and pretend 
to advise the unwary provincial imfestor, but as a 
matter of fact, as has been shown@n the course of 
recent judicial proceedings, they Mraise anything 
which they are paid to praise, and inake a point of 
condemning those schemes which do not pay them 
blackmail. 

The Elmore Co. has been presumably in the 
latter category, as a dead set has been made lately 
at it. The attack has been aided bya technical 
journa!, which has on other occasions shown its in- 
competency in dealing with engineering subjects. 

The Elmore Co. has somewhat. foolishly played 
into the hands of its detractors by a policy of 
secrecy which was quite unnecessary. The directors 
have kept the works religiously elc 
even to the shareholders; and 
so far as to say that no work existed at all, 
and that the tubes which they pretended 
to make were smuggled over from France. The 
directors have at last seen the fo!ly of this course, 
for the whole process is fully descrqed in the patent 
specifications, and have just opened their works at 
Leeds to the inspection of a party of engineers, 
metallurgists, and members of the technical press 
among whom was your correspondent. 

Pure electrolytic copper is obtained for purposes 
of commerce by depositing the metal from an 
aqueous solution of copper sulphate by passing a 
current of electricity through the bath. Almost any 
form of article can be obtained in this way, for 
whatever the shape of the cathode on which the de- 
posit is formed, the deposited copper will be of the 
same contour. Unfortunately, copper deposited in 
this way is of a spongy texture, and has a low tensile 
strength and a rough nodular surface. 

To overcome this difficulty Mr. ELMORE introduced 
his burnishing process. In the bath in which the 
electrolysis is carried on, an iron mandrel revolves. 
On this as the cathode the copper is deposited from 
the liquor, or electrolyte, when the electric current 
is applied. The loss of copper from the electrolyte 
is made up from thé anode, which consists of a mass 
of granulated copper placed in thetank. As the 
mandrel] revolves and copper is deposited on its sur- 
face an agate burnisher passes along it, being pressed 
up to its work by a rubber spring. 

The continuous rubbing of the copper, as it forms 
film by film, has a remarkable effe >t on the physical 
properties of the metal. Mr. ELMorE has produced 
copper which has quite upset all our previous no- 
tions of what copper should be. For instance, one 
specimen tested by Prof. W.C. Unwin showed a 
tensile strength of 41.28 tons per sq. in. Every 

fitter knows that the physical condition of copper 
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can be greatly altered by working under the ham 

mer or rolls; but no one ever expected that copper 
could be brought up to the strength of a fairly high 
carbon steel by any process whatever. At first peo 

ple were quite incredulofis about the 41-ton test, 
although Prof. UNwtn’s reputation is too good for 
any one to suppose that he was not acting in good 
faith; but the high result was thought to be due to 
some error in testing or some fault of the City 
Guilds’ testing machine. Shortly after this, how 

ever, Prof. ALEX.B.W. KenNeEpy tested three sam 

ples of Elmore copper, which showed tensile 
strength as follows: 26.64 tons (58,660 Ibs.), 26.83 
tons (60,090 Ibs.), and 25.92 tons (58,060 Ibs.j. The 
extension in a length of 4ins. was 17.5%, 14.3°., and 
17.5%. The nature of the copper, it should be stated, 
was different in Prof. UNwin’s sample, the exten 

sion being only 7% in 10 ins. Another specimen 
tested by Prof. UNwin showed a tensile strength 
of 39.29 tons, and elongation of 5.1¢ in l0ins. The 
Elmore Co. guarantee to their customers 2 tons 
(44,800 Ibs.) per sq. in. tensile strength, with elonga 

tion of 15°. in 10 ins. 

At Leeds we were shown through the company's 
factory, and saw the tubes in process of manufact 
ure. The rough Chili bars are granulated by being 
melted and run into water. The company has now 
at work but one depositing building, although other 
buildings are nearly completed. This contains 60 
tanks, about 12 ft. long, 18 to 244 ins. broad, and 30 
to 36 ins. deep. They are coated inside with a special 
mixture of pitch and lime, which renders them 
liquor-proof and also acts as an insulator. The 
building is 200 x 40.ft. There are three high-speed 
engines, each of about 70 HP., driving two Edison- 
Hopkinson dynamos, and one Elwell-Parker 
dynamo, each of which gives acurrent of 75) am 
peres, and 50 volts tension. Another 80 HP. engine 
is to be added. 

The following are some further particulars of the 
method of operating: An inch or so from the bottom 
of the tank a perforated copper tray is placed, and 
upon this is spread a layer of grain copper. The 
mandrels, which for tubes consist of simple cast 
iron cylinders, receive first a thin tilm of copper by 
the ordinary cyanide process, and are then placed in 
the tank, their ends being supported in bearings 
The mandrels are revolved by pitch chain gearing. 
The electric conductors are attached, the tank is 
filled up with a solution of copper sulphate and di 
lute acid, and the mandrels are set rotating. The 
burnishing is done by agate rubbers an inch or two 
square. These are held in jaws attached to arms, 
which can be dipped beneath the liquor, and are 
pressed against the mandrel by aspring or India 
rubber band. The agates are caused to traverse 
from end to end of the mandrel by a leading screw. 
When this mechanism has been put in motion, the 
current is switched on, and the process continues 
with no further attention until the tube, or other 
article, is completed. 

There seems to be little doubt that the physical 
condition of the copper is changed by the burnisb 
ing. The copper is deposited so slowly that the bur 
nisher works on successive films of only about ygha 
in. thickness, and it seems likely that this affects its 
molecular structure. This view is perhaps strength 
ened by the remarkable electrical conductivity of 
Elmore copper. 

This has been found to be 2% above the standard 
(the standard being the conductivity of chemicaliy 
pure copper) and 4% above the conductivity of the 
purest copper in the market. 

The cost of producing copver tubes by the Elmore 
process is estimated by Dr. HOPKINSON at ‘¢d. (one 
cent) per lb. Taking as a basis the usual English 
standard for the cost of rent and power (one penny 
per HP. hour). [have made estimates of the cost of 
the Elmore process, whose results show a cost even 
less than that of Dr HopkKINson. 

The deposit takes place at the rate of about \-in. 
per week. The process is continuous, work being 
carried on days, nights and Sundays. A tank 12 » 
2 x 3 ft. would hold a mandrel 18 ins. diameter and 
nearly 12 ft. long, and the weight deposited at the 
end of a week would be 275 lbs. About 4, HP. per 
tank is required for burnishing and turning the man- 
drel. At the Leeds works a 6 HP. engine furnishes 
power for the 60 tanks. 

The output from these is about 5 tons (11,200 Ibs.) 
per week, with only one engine and dynamo at work. 

When the extensions in progress are finished, the 
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output of the works will be 25 tons per week. The 
current density used is about 16 amperes per sq. ft. 
of cathode surface. The loss of pressure in each 
tank is about 0.9 volt. 

An important feature of the process is the small 
amount of labor required. At the Leeds works a 
single attendant looks after the whole 60 tanks, and 
the only other labor employed is for running the 
boilers, engines and dynamos. and in placing and re- 
moving mandrels and stripping the tubes from 
them. 


Pavements, Sewers and Drainage of Steep 
Streets. 


The city of Duluth, Minn.,extends along the shore 
of Lake Superior for about 6 miles and inland for 
approximately amile. The ground slopes toward 
the lake at an average grade of 94%, and presents 
many difficult problems in municipal engineering. 
The separate system of sewerage was adopted in 
1883, when the population was 5.000 and the expense 
of combined sewers could not be afforded, while the 
usual temporary expedient of cesspools was not 
advisable. 

The city has since that time developed to such an 
extent that underground removal of storm water 
has become necessary, or at least desirable, on much 
of the territory. The grades of the avenues are so 
steep that the accumulation of water causes consid- 
erable destruction of roadways aud sidewalks. The 
necessity of extensive improvements made it de- 
sirable to have expert advice and Messrs RuDOLPH 
HERING and ANDREW ROSEWATER were requested 
to prepare plans for an extension and improvement 
of the existing drainage system. From their report 
we make the following abstract : 

Our examination of some of the sewers indicates very 
strongly the necessity of keeping stones and gravel from 
entering them. Although built only a few years, signs of 
slight wear are aiready apparent. It is further necessary 
to prevent stone and gravel from entering the sewers be- 
cause it is difficult and expensive to remove such deposits 
after reach'ng the foot of the hill, where the velocity of 
the water is so much reduced that it will not carry the 
heavy matter out into the lake. 

It is customary in other cities to build catch basins at 
the inlets to the sewers for the purpose both of prevent- 
ing the silt from depositing and interfering with the dis- 
charge of sewage on flat grades, and also of preventing 
excessive wear on steep grades, We are strongly of the 
opinion that the most important improvement of the s~s- 
tem constitutes the addition of catch basins at the street 
corners, and if found necessary, also at the alleys, in all 
districts where intercepting sewers will be required. 

The great velocity of the water flowing down the gut- 
ters makes it necessary to build the basins in such a man- 
ner that this velocity will be checked when flowing through 
the basins and not be increased again until the water has 
escaped therefrom. The capacity of the basin is governed 
partly by the maximum amount of water, which, at a low 
velocity of say 2 ft. per second, will flow through it, and 
pirtly by the greatest amount of solid matter which is ex 
pected to be deposited during a single storm. To prevent 
the possible failure of a basin by becoming choked up 
with debris and therefore causing the wate: to flow past 
it down the avenue and overcharging the next basin, we 
think it desirable, as a matter of safety, to proportion the 
basins of doubie capacity. 

To chuck the velocity, we advise the placing of a fender 
across the inlet in the path of the stream, as shown in Fig 
1, and in order to prevent the water from permanently re- 
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maining in the basin, a smal! drain should be laid from 
the bottom to the outlet pipe likewise, as shown upon the 
drawing. 

As unimproved streets, and avenues paved with gravel, 
are likely to cause a larger amount of gravel to enter the 
catch basins than streets having improved pavements, we 
advise increased size in such cases. At the upper end of 
the graded avenues, to which drains have been built, it 
may be found expedient to build a specially large catch 
basin of timber for a temporary purpose, which later can 
be replaced by a smaller one of permanent construction. 

It isevident that to secure the effective working of 
catch basins they must be cleaned out after every storm. 
To prevent the entrance of a considerable amount of the 
arger refuse, we recommend that the gutters of 
the gravelled streets be covered with gratings. 

Inasmuch as the conditions are somewhat un- 
usual in this city, it will be necessary to determine 
the best dimensions and detailed construction of 
the basins by actual experience. The accompanying 
cut indicates as nearly as we can judge the best pro™ 
portions and arrangements for the conditions pre- 
sented. 

Washouts on steep grades can be prevented either 
by permanent pavement or by reducing the quan- 
tity of sterm water running down th avenues. We 
have indicated that the latter can be accomplished 
by catch basins and by interception and convey- 
ance to the natural water courses. 

The sectional forms of streets, avenues and al- 
leys at intersecting points are more or less de- 
pendent upon the grades, and upon the relative 
proximity to the business or residence seetions of 
the city. At the intersection of avenues with 
streets in the business portion of the city, the 
limits of gradients for crossings must, for obvious 
reasons, be less than upon streets in the residence 
portion. In both cases, however, certain pres« ribed 
limits of form areessential to the requirements of traffic 
and drainage. These limits are fully shown on the draw- 
ing accompanying this report. Briefly summarized they 
are as follows: 

Upon all streets and avenues in the city, except in th 
business section, the curb grades should be unbroken be* 
tween intersec’ing curbs. In th? business section of the 
city the lines of curb grades, when exceeding 8%, should 
be broken at the street or property line. All street cross- 
ings from the curb on one side to the curb on the other, 
irrespective of location, should be designed on the basis 
of a 3% slope, except when the slope of tbe intersecting 
streets or avenues is less, in which case the grades 
shall be continued unbrceken over the crossings. In 
determining the height of the block corners the ele- 
vation of the curbs at the two opposite points should 
be added to the rise of the two walks from their respec- 
tive curbs to the corner, on the basis of 244 < inclinations, 
which sum divided by 2 will give the desired elevation. In 
other words the block corner shall have an average of the 
elevations determined from the two opposite curbs after 
allowing the usual iise in the walks of “ in. per ft. across 
their width. Upon steep grades, to facilitate the entry of 
vehicles to the alleys, made difficult by the side slope of 
the avenues, it will be best to reduce the alley width 
across the sidewalks, from 20 ft., their present width, to 
10 ft. After allowing for 1 ft. slope aeross che remaining 
10 ft. of the alley, increase the grade of a portion of the 
curb and walk on each side of the alley opening, and if 
necessary provide steps. These features are more clearly 
outlined in Fig. 2. Without these provisicns the entry to 
and from the intersecting alleys from steep avenues would 
be somewhat hazardous, 

Upon steep ave ues already graded and paved, the accu- 
mulated flow of water at the gutter lines is so great that 
stones ranging in diameter from 8 ins. down to the ordi- 
nary gravel, move toward the inlet with such velocity 
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that only the largest of these stones are successfully kept 
out of the sewers by the intercepting inlet bars. To pre- 
vent this, there are two remedies feasible. One of them is 
to cover the gutters along their entire lines with 
wooden gratings in the manner shown in Fig,3. The 
cost of such covering will range from 15 to 25 cts. 
per lin. ft. The other remedy is to reduce the depth 
of volume and velocity of fiow on the sur- 
face, by eliminating the crown and gutters of the avenues 
and making them practically flat. Ordinarily streets are 

crowned to secure ready drainage, but your avenues hav 

ing steep slopes, require no such provision. The first of 
these remedies is suggested as suitable for the avenues 
already paved or curbed and guttered, and the other for 


< 12.5 percent 


Fig. 2, Street Intersections. 


avenues not yet improved, and in connection with catch 
basins described above. 

Where streets or avenues have inclinations exceeding 
16%, they are prac‘ically useless as thoroughfares. The 
center of the bloeks and alleys upon the avenues can be 
more practically approached by the construction of high 
walls across the line otf these avenues, to a depth and 
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Fig. 3. Gutters for Steep Streets. 


heig't to admit of the reduction of these gradients, 
from the center of the block each way, so as 
to bring them within easy access of teams to the 
rear of the lower lots from below and of the upper lots 
above. These walls, to accommodate pedestrians, should 
be provided with steps along their outer face and with a 
proper fence, as a safeguard against accident. Such a 
structure can be cheaply built, and is the only practical 
solution of the gradients on avenues ranging from 16 to 
32%. Asa further means of improving the avenues upon 
steep inelines, we advise the reduction of the roadway to a 
width not exceeding 30 ft., and a corresponding increase 
in the width of the sidewalks. This will reduce the cost 
of paving 28%. In our opinion the paving of a greater 
width upon steep slopes is a waste of money. 

In the selection of suitable paving material for streets, 
two factors present themselves for consideration, namely, 
the surface or wearing material and its foundation. The 
life of pavements and their satisfactory maintenance de- 
pends as largely upon a durable and unyielding base a; 
the walls of a building depends upon the solidity of its 
féundation, to preserve it from cracks and uneven settle- 
ment, The selection of economical paving material should 
be based upon a due consideration of the bed and gra- 
dients of the streets or avenues to be paved, and of the 
available facilities for efficient drainage. With clay or 
rock beds and light gradients, either sand, gravel, broken 
stone or concrete, can be used with reasonable assurance 
of good results. With steep gradients or wet, marshy soil 
the stability of the foundation enters largely into the 
question. Experience demonstrates that under all the 
varied conditions, a foundation of concrete. composed of 
broken stones or gravel, and cement mortar in suitable 
proportions, is the best; a bed of compact layers of broken 
stone (macadam) is the second best; gravel comes next, 
and sand last, of the four materials mentioned. 

In view of the importance of preserving the foundation 
in proper f rm, and to counteract the tendency to wash- 
out or settle unevenly, on the steep grades of the Duluth 
avenue and streets, we suggest the use of either concrete 
or broken stone in ay thoroughly compacted, On 
streets built upon ow dr filled in ground, broken stone or 
wravel will do well, Gand should only be used aaa 
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foundation upon the more level roads having a compact 
natural bed. Where there is danger of moisture pene- 
trating the road bed, a line of blind drains should be laid 
below the curbs, discharging into the corner inlets. 

To prevent the foundations from sliding on steep gradi- 
ents, they should be anchored at suitable intervals by con- 
crete ribs or bars, of from 6 to 12 ins. in depth below the 
concrete base, placed across the avenues. 

The character of the wearing surface or paving material 


to be selected and the method of its preparation depends . 


largely upon the price of the material available for such 
purposes, its adaptability to the gradient of the surface to 
be paved, its relative durability, its liability to derange- 
ment after aeing laid, the cost of maintenance, and upon 
the liability to interfere with the drainage. 

To meet the requirements of travel, a paved surface 
must be favorable to the easy movement of horses and 
vehicles. It must be able to resist the disintegrating ac- 
tion of the elements for a reasonable number of years, for 
sanitary reasons it must be capable of ready cleansing, 
and lastly, easily repaired at reasonable cost. To be 
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Chamfered Granite Blocks. 
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Fig. 5. Kidney Stone Pavement. 





Fig. 6. Brick Pavements. 
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Fig. 8. 


Pine Block Paving. 


favorable to the easy movement of horses and vehicles, 
the pavement must afford a secure foothold to the horse, 
must admit of such rapid transit as the gradients of the 
roadway will allow, with the minimum jarring of the 
wheels, and in connection with the most effective foot- 
hold, must develop the least resistance to traction. In 
other words, for light vehicle traffic. a pavement must 
admit of the best attainable speed; it must be as noiseless 
as possible, and produce the minimum amount of jarring 
to the vehicle. The extremes in the gradients of road- 
ways, which prevail in the city of Duluth, reaching as 
they do to 32%, calis fora diversion from the usual form 
and manner of application. Of the pavements which we 
deem suitable to tne conditions presented in Duluth, we 
suggest the following within the specific limits named; 
STONE. 
On grades of 10% or less: 
Rectangular stone blocks of the usual size 


and pattern, with sand joints, to be laid 
on a foundation of concrete or broken 


stone. 
Probable cost per haa ance de onebenee 78 ¢ 25 
On grades exceed ni ing 10%: ze: = a 
(1) Recta hese blocks, ranging 
from to 4 ins. in width, and cham- 


fered on the upper edges, as shown in 
Fig. 4. rhe chamfering is needed to 
afford a safe foothold ne — borses 
to overcome very “ent 

ft on a brok- 


Probable 
en stone f cost pee J eae eect 


And when laid on concrete..... 

"7 Kid ¢ — ome Fig. a aay 

ual sizes, not exceeding 3 ins. 

~ thiohnene. laid on a concrete frente, 
tion and set in cement motar. 

Probable cost per yd 


On grades up to 64: 
Best pa peace 
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SHEET ASPHALTUM. 
On grades less than 4s: 
Laid on concrete. 
Probable cost per yd., maintained for 5 


CER t beatin totaal chadenos o4ees 2.8 3.00 
a cost per yd., maintained for 10 
duiiie. otedii salbetlue ehith. aedPudtctqndee 7.00 3.530 
woop 
On grades of less than 6*: 
Ordinary round cedar blocks laid on con- 
crete. 
a co ne nccncsiccces 1.80 2.00 


Ordinary round cedar blocks laid on 

broken stone and boards. 
Probable cost per yd.. 1c 61.0 
Rectangular pine blocks of usual form 

and size, laid on concrete foundation. 


Probable cost per ya . ......ccccccccececes 2.25 2.40 
On grades above 6; 
Round cedar blocks, from 4 to 5ins. in 
diameter, and chamfered to a d'ameter 
of 3 ins. at the top, as shown in Fig. 7, 
laid on concrete. 
Probable cost peryd........... ahaeh Me 2.25 
Rectangular pine biocks, with cham 
fered edges, either as shown in Fig. 8 or 
plain with a width of 3 or 34 ins., and 
set with 1 to 14 in. joints, both laid on 
concrete. 
eo, ee Peer ere 2.40 “ 2.60 


In order to realize the advantages of the chamfered 
blocks and wide joints for the purpose of affording a foot” 
hold on steep grades, it is important that the pavements 
be frequently swept and the grooves between the blocks be 
kept open. 

While macadam and telford pavements possess unex- 
celled merit as roadways, the expense of maintenance 
places them, together with gravel surfaced roads, in the 
list of temporary pavements. In view of the constant 
tendency of their component parts to wash into the 
gutters and inlets their use is not advisable for steep 
grades. However,if the upper layer of either of these 
pavements is treated with coal tar, binding the parts 
together, it is possible they will satisfactorily meet all the 
demands of a temporary pavement for gradients up to 16s. 

For grades exceeding 10% we suggest the following 
pavements: 

(a) Rectangular stone blocks wit); chamfered edges; 
(b) kidney or cobble stones; (c) best hard and tough pav- 
ing brick, of special! form; (d) cedar blocks with chamfered 
edges; (e) pine blocks with chamfered edges or wide joints. 

Of the above pavements we regard the chamfered stone 
blocks the best, but most expensive, and the pine blocks 
the least desirable, because the least durable. 


Cement, Hydraulic Lime, Roman Cement, 
Portland Cement. 


(Concluded from p. 127.) 


BURNING OF CEMENTS. 

The burning of cements is usually carried on in vertical 
kilns or ring kilns. The vertical kilns are distinguished 
from the ordinary lime-kilns in being very solidly con- 
structed of fireproof materials, and also in having a smoke 
stack situated on top of the kiln. The kilnis charged 
with alternate layers of coke and cement material. In 
this the thickness of the layers of coke has to be varied 
according to the temperature required, which as has been 
said before varies considerably with different materials. 
The fire is lighted at the bottom and the kiln is then left 
to itself until the burning is completed. Usually the 
time of burning fora five ton kiln is twenty-four hours, 
for a 100 to 150 ton kiln 30 to 40 hours. The burned ma 
terial is then taken out either before or after cooling and 
the fused portions are broken off. BERTINA, TOMEI and 
others have invented continuous vertical kilns. TOMEI’s 
kiln uses 30 per cent. less fuel than the ordinary kiln just 
described. 

During the past few years, vertical kilns have been dis- 
placed to a great extent by HorrMan’s ring kiln. These 
kilns consist of a number of communicating chambers 
which together form an annular canal. Each individual 
compartment can be placed in communication with the 
outer air, with the neighboring compartments, or with the 
central stack by means of doors and dampers provided 
for that purpose. 

Suppose, for example, that one of these kilns has 12 
chambers, which, for convenience, we will call 1, 2, 3. 4, 
etc. Then the air enters chamber 1, passes through 2, 3, 
4, etc., until it reaches 10, when it passes into the stack. 
(Two chambers are always being filled or emptied.) The 
fuel is always in the chambers opposite the one where the 
air enters, and it isin these that the principal burning 
takes place, since only the hot air from these passes 
through 8, 9 and 10, giving their conten‘:s a preliminary 
heating. When the contents of 5 are sufficiently burned, 
the supply of air and fuel and the draft into the stack are 


moved one chamber ahead. Then all the: chambers from 
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2 to 11 come into use, 12 and 1 are being filled or emptied, 
the burning takes place in 6, 7 and 8, and thus the process 
is continued indefinitely. The cold air which must pass 
through several chambers in order to reach the seat of 
combustion cools them so that they can be filled or emp- 
tied without delay, and the air itself is heated to some ex- 
tent. The smallest ring kilns have a daily capacity of 
2,500 and the largest of 50,000 or more bricks per day. Be- 
sides the advantage of continuity in operation, the ring 
kiln uses 49 to 70% less fuel than a vertical kiln of the same 
capacity. 

The proper temperature for burning cements varies 
somewhat with the raw materials used, and must be ex- 
perimentally determined for every mixture used. In 
general it is about a white heat (2,000°). It is of great im 
portance that all the materia! should be uniformly heated. 
The color changes of the clinker are used in judging of 
the progress of the burning process. Ata dark red heat 
the calcium carbonate is converted in‘to the oxide, and the 
clay is decom posed; the mass is then yellowish brown in 
color; at this point the hydraulic properties of the sub- 
stance are very limited, At a white heat the color becomes 
darker, and the calcium oxide begins to affect the alumi- 
num silicate; at a clear white heat the color becomes 
greenish gray, and the hydraulicity is the greatest; any 
further rise in temperature is injurious. The burned 
clinker is a bard porous mass with vitrified particles scat- 
tered through it, and is usually of the color given above 

After being taken from the kiln the clinker is immedi- 
ately broken up and then pulverized. According to the 
investigations of several authorities on this subject, the 
hardness of a cement depends directly on the fineness to 
which it has been ground. 

For the first breaking of the coarse clinker, several 
forms of stone crushers are used, while the final grinding 
is usually carried on in mills resembling the ordinary 
stone burrs used in flouring mills; roller mills and mills 
with vertical stones are also used. 

In order to separate the coarse particles the cement 
powder is then passed through a sifting apparatus con 
sisting of cylindrical sieves pierced with ] m. m. openings 
covered with wire gauge. The cement is then packed 
for transportation in sack or barrels, and must be well 
protected from the air on account of its affinity for car- 
bonic acid and water. 

In regard to the substances which are added to the 
cement both before and after burning or during grind- 
ing, several different methods are employed. Fusible 
substances such as diabas, diorite, iron ore and 
fluor-spar are often added before burning. According to 
ERDMENGER these (especially the latter) aid the burning 
considerably without giving rise to any glassy vitrification. 

Recently blast furnace slag has attracted considerable at- 
tention as a substance to_be added after burning. Accord- 
ing to DycKERHOFF and Béoume (General Assembly Ger- 
man cement manufacturers, 1884) blast furnace slag and 
other substances such as limestone, lime, fine sand, etc., 
lessen the firmness of most cement mortars, but that after 
along time the hardness of some mortars is increased by 
additions of puzzuolannas, trass and slag, as has been 
shown by MIcHEALIs. The association of German cement 
manufacturers permits the addition of such substances to 
an amount not exceeding 20%. As to the effect of additions 
of lime and sand on cement mortars, we have the results 
of DyckerRuHorF’s investigations, according to which lime 
has a very favorable effect on weak hydraulic limes, but 
on the contrary injures fat cements. 

The sulphates, sulphides, hyposulphites and iron pyrites, 
if present in the raw materials, are very injurious. 

The following materials are used for coloring cementy, 
For black, brown stone; for red, caput mortuum; for 
green, ultramarine green; for blue, ultramarine blue; for 
yellow and brown, ochre. 

Chemically considered, Portland cement consists of cer- 
tain chemical products resulting from the combination of 
the calcium with the silica and alumina; these combina- 
tions taking place under the influence of a high tempera- 
ture. Le CHATELIER has recognized the following sub 
stances by examining thin sections of cement by means of 
a polarization microscope taken in connection with a syn- 
thesis of the materials found: Tri calcium aluminate 
Al,O, 3CaO (calcium peridote) and calcium silicate Ca,Si 
O,. According to him the essential substance is a ferro 
aluminate 2(AlFe),0, 3CaO, which is readily fusible. 

LANDRIN on the other hand beliéves that the two soluble 
aluminates Al,0,2CaO and Al,0,CaO are contained in 
the cement, 

The following table shows the composition of the prin- 
cipal kinds of Portland cements: 

1, 2 and 3, Folkestone cements; 4, White Bros.’ cement; 
5, Stellen cement; 6, Stern cement; 7, Wildauer cement: 
8, Bonn cement; 9, Gebriel Heyn’s cement. 


4 5 6 7 8 9 
60.29 62.81 61.6! 61.91 57.18 62.02 
82 ae eka 1.15 1.32 1.13 
6.92 5.27 6 17 7.66 9.29 6.52 
3.41 2.00 2.13 2.54 5.12 2.83 
73 {1 Motte 7 58 57 
87 ; eee 46 70 1.70 
24.07 23.22 23.00 24.19 23.36 22 58 
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The form and fineness of the cement particles are of 
great importance in the setting of the cement. Under the 
microscope Portland cements appear asa mass of thin 
scaly particles which lie close together. Hydraulic limes 
on the contrary consist of a mass of rounded particles. In 
the first the surfaces in contact are much greater than in 
the last, and accordingly we find that the tensile strength 
of Portland cements is much the greater. The coarser 
particles of cement powder act simply as so much sand. 
MICHAELIS says that with ordinarily ground Portland 
cement from 20 to 40* will not pass through a sieve 
having 900 meshes per sq. c. m.,and that this is utterly 
worthless as far as any hydraulic properties are concerned. 
He also states that a well ground cement should have 
more than 25« of its weight in such a sieve. 

The color of the cement should be grayish, especially 


not yellow or blue. Blue indicates an excess of calcium, * 


while dark green shows a large percentage of iron, if the 
cement bas been well burnt. 

The density of cements varies from 2.7 to 3.2 and in gen- 
eral is higher with well burned cements. According to 
the standards adopted by the Association of German 
Cement manufacturers in 1884, good cements should have 
a specific gravity of not less than 3.1 to 3.125. 

The permeability of acement by water is of considerable 
importance when it is to be used for tubes, reservoirs. 
ete. MICHAELIS has constiucted an apparatus for deter- 
mining the amount of water which passes through a plate 
of cement of a certain size ina given time. In this the 
cement plate is placed over an exhaustible cylinder and 
the water is forced through it by atmospheric pressure. 
In another apparatus the speed with which the water 
rises by capillarity in a cement cylinder is measured; the 
cylinder being graduated and one end dipped in water. 

THK SETTING OF CEMENTS. 

By the setting of a cement we mean the change of the 
cement from the pulverulent to the solid form, either 
when mixed with water alone or with water and other 
substances, The quantity of water used should be regu- 
lated according to the kind of cement, since every 
cement has a certain given capacity for water; of course, 
however, in practice & quantity that is somewhat greater 
than this must generally be used. 

The amount of water absorbed from the air by Portland 
cements (1) and hydraulic limes (2, 3, 4) varies considerably 
with the time, as will be seen by the following table by 


FKICHTINGER: 1 2 3 4 
P. c. P. c. P. c. P. c, 
Fresh ground.......... .99 1.28 61 6.79 
Afeer SE HVS... ...50-.-... LB 1.67 B | 7.80 
1 ee... .. 2.29 2.08 1.14 8.26 
3 dys. ated 5.@2 3.42 1.82 8.07 
= .. 6.58 3.85 2.15 11 % 
5 5 es ae 4.46 2.68 11.89 
“og \ caer 10.52 8.30 6.20 14. 4g 
Pet. errr 9.50 7.40 14.65 


In practice about 50% of water is generally used, which 
isa great excess, so that ‘there is usually about 30% of 
water to be driven off by evaportion. 

The more vitreous the character of the cement, and the 
harder and sharper it grains, the longer is its time of set- 
ting. Cements which require more than one-half hour to 
set are called slow setting, all others quick setting. It is 
also a well known fact a cement does not attain its maxi- 
mum hardness until some time has elapsed, often not 
until many months have passed. For good Port- 
land cement fifteen days usually suffices for complete set. 
ting, 7. ¢., not complete hardening. The rapidity of the 
setting depends to a great extert on the temperature, 
and also, but in less degree, on the purity of the water. 

It has been known for some time that sea water hin 
ders the setting of most quick setting cements, and 
that some cements which are very hard in fresh water 

@nily harden slightly in salt water or even remain soft. 

Vicat attributes this principally to the action of the 
magnesium sulphate of the sea water on the lime, con- 
verting it into calcium sulphate, yet FEICHTINGER'S ex- 
periments would make it appear that, beside the mag- 
nesium salts, the chlorides of calcium, sodium and po- 
tassium take part in this process. Rivot and CHATO- 
NEY attribute this action to the carbonic and sulphuric 
acids present in the sea water, and also to the magne- 
sium salts contained in it. To avoid this action KUHL- 
MANN recommends adding sodium silicate (water glass) 
to the mortar. MICHAELIS advises a double or triple 
coat of this material. 

The rise in temperature is much more apparent in 
the setting of quick setting cements than in others, be- 
cause the external cooling is relatively much less. 

tieRzoG obtained the following results concerning the 
rise in temyperature of a Portland cement, which he 
formed while wet into a prism 10centimeters long, and 
at another time into a prism 20 centimeters long. In 
each case the original temperature was 13.5° C. 


10 centimeters long. 20 centimeters long. 
Immediately after Immediately after 


moulding ..... : eae | 
After 30 minutes. 17 After 1 hour-and 30 
a = intccen ee NN ccc. ss ctase ee 
4 hours... .. 18° | After 2 hours and 20 
SO aawaxeste 18.5°| minutes.......... 22 
*. § Taste 23.5° | After 4 hours and 30 
After 7 hours and 30 a eer 
minutes saseceeee 22° | After 5 hours and 30 
After 8 hours max 29.5 minutes....... 38 
After7 hours. 7 
“ § s * 


wae 


, “ Shrs 30imin. max. $5.45 
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Thus we see that the temperature increased 16° in one 
case, 32° in the other; accordingly the rise in temperature 
was proportional to the side of the cement prism. Thus 
it will be seen that all theories about the rise in tempera- 
ture of setting cements, have no value unless they take 
the volume of the cement into account. 

The volume of the cement should remain constant 
through the whole setting process. It is especially im- 
portant that the cement should not increase in volume 
or swell, as it is called. This is due to the presence of free 
calcium oxide, which, on taking up water, expands, form- 
ing the hydrate. According to MICHAELIS“a properly 
composed cement should exert so great a resistance to the 
expanding calcium hydrate by the hydratization of its 
constituents and the intimate mechanical intermingling 
of the resulting hydrates that no swelling can take place. 
He says in support of this that good cement mortars do 
not swell when lime has been added to them. 

The swelling of a cement may be shown by allowing the 
piaster to harden in a glass vessel, which will be broken 
by any changein volume, but sometimes the rise in tem- 
perature will effect this result. *More certain results 
may be obtained by spreading the cement paste on glass 
plates and allowing it to harden; any change in volume 
will be shown by the cracking of the material. 

According to ERDMENGER the cements made from dolo- 
mitic limestones show a great deal of swelling. 

One of the most important qualities of cement is its 
compressive strength; since the direct determination of 
this is a matter of considerable difficulty, the tensile 
strength is the standard most generally adopted in de- 
termining the strength of a cement. 

“Good cements should have a tensile strength after set 
ting under water four weeks, cf not less than 10 kilo- 
grams per sq. c. m.; most good cements will give 
considerably better results, from 15 to 25 kilograms and 
more. 

In the case of Portland cements, according to most 
authorities, the relation between tensileand compressive 
strength is reasonably uniform, yet this is not the case, 
when weak hydraulic limes are to be considered, and no 
reliable conclusions regarding their compressive strength 
can be obtained from tensile tests. In this casethe com -; 
pressive strength must be obtained by direct determi- 
nation, Such tests are usually made with prisms of 
cement, and a good cement should have a compres- 
sive strength about ten times as great as its tensile 
strength. DYCKERHOFF says that the form of these test 
specimens affects the results, and if they are made in the 
form of disks the results obtained are much higher. 

The hardened cement should be but slightly dissolved 
by water. According to FEICHTINGER, 15 grains each of 
Portland ccment and Bavarian hydraulic lime dissolved 
as follows in sixty liters of water. 


Portland Hydraulic 

cement. lime. 
NOI fo oo sas 0 o.cade cite ox 1.408 .868 
SOs Giratina tadede was nies 0.032 029 
os RAR doc Gsoodaeansetoken 0.102 137 


Cement masonry under water is protected from most 
destructive agencies by the water itself. For the carbonic 
acid of the water combines with the lime of the cement, 
forming a protecting layer of calcium carbonate, so that 
cements that have been long under water contain 15 to 
18 per cent. of calcium carbonate. 

The hardening process which takes place when a cement 
is mixed with water has been explained in “many ways, 
and as yet no theory has been advanced that fulfills all 
the conditions of the problem. Most authorities, how- 
ever, ascribe the action to the formation of calcium sili- 
cates and aluminates, or else double silicates of calcium 
and aluminum, which contain water of crystallization. 
Opinions differ, however, as to the manner in which these 
substances are formed, some claiming that they are 
formed in the process of burning, and exist ‘inthe anhy- 
drous condition in the dry cement, and that they immedi- 
ately crystallize out on the application of water. Others 
hold that at any rate the formation of these substances 
is only partially completed by the burning process, and 
that they are formed while the cement is setting by the 
action of calcium hydrate on the burned silicates. 
FEICHTINGER says that the incipient setting of a cement 
takes place in the manner first described, while 
the slower hardening process is due tothe action of the 
calcium hydrate on the silicates. 

Scuott found that mixtures of calcium, silica, alumina 
and iron, in the following proportions produced very 
good cements when properly burned and ground: 


1 2 3 4 
Pc uvctondesapunss apnea ont cute 48 838 33 23 
MA, 5 sti os 8S cncceh en sccgtchoee 4 sian 6.5 6.9 
SN MIIIIO 0 kinn cose snsewveaadedentene 11.4 4.7 4.8 
Calcium carbonate............... 644.8 64.8 65.4 641 


From this he assumes that the hardening cf a cement 
is not due to any certain chemical process, and KNappP, 
who also inclines to this opinion claims that it is due to 
ihe mutual action of chemical and mechanical pro- 
cesses. 

OTHER KINDS OF CEMENT. 


Attempts have been made recently to make cement 
from blast furnace slag, and a very hard cement has been 
produced by-burning 4 parts of slag with 7 parts of lime* 





stone. In WatTson’s patent process slag is burned with 
limestone and clay. Rots proposes to burn slag with lime 
and banxite until the mixture is vitrified. 

In SIEBEL’s patent process equal parts of silica and cal- 
cium oxide are mixed up with a solution of sodium to 
calcium chloride and then burned. 

HEINTZEL makes a hydraulic lime by mixing calcium 
hydrate with infusorial earth. 


MAGNESIA CEMENT. 


The hydraulic properties of magnesia were first noticed 
by Macteop and afterward by VicatT. St. CLair Dr- 
VILLE was the first to study the subject thoroughly; he 
found that magnesia, burned at a red heat, behaved like 
alabaster, but if mixed with chalk it set tom stony hard- 
ness. If heated toa higher temperature its hydraulicity 
decreases, 

If dolomite is burned until the magnesium carbonate, 
but not the calcium carbonate, is decomposed, the produce 
has very powerful hydraulic properties, but this is not the 
case if the calcium carbonate is converted into the oxide. 

Similar results were obtained by CALVERT with the 
magnesian limestone of the Island of Anglesea, which 
may be made into good cements by a properly regulated 
burning. 

The following table gives the composition of several of 
these limestones: 


1 2 3 
Magnesium carbonate........... 61.15 55 20 15.86 
Calcium carbonate ............... 21 41 33.99 72.22 
Calcium iron oxide............... 8.76 3.85 3.21 
P< Givld Cala vecd sa ddcpeactsneces 5.28 5.58 f 2.73 
REAPS Lae SNS 2.07 2.27 rte 
Organic substances and water... 1.10 3.40 6.00 


Of these, according to CALVERT, No. ] resembles cement; 
No. 2, hydraulic lime; No. 3, stucco. 

A dolomitie limestone containing 27 per cent. magne- 
sium carbonate and 50 per cent. calcium carbonate is 
found near Jena, and hydraulic lime is made from it. 
Thse limestones are utilized in this way in many places, 
but the cements made from them are not nearly as hard 
as Portland cements. They usually have a tensile strength 
of 5 to 10 kgr. persq. c. m., while a good Portland cement 
should never give less than 10 kgr. per sq. c. m. 

These cements contain 50 4 per cent. calcium oxide, 20 
per cent. magnesia, 11.1 per cent. sesquioxide of iron and 
17.1 per cent. silica, and are not really magnesian ce 
ments, but a mixture of them with ordinary hydraulic 
lime, and it will be readily understood that the magnesia 
cement has its best effect owing to the high temperature 
required for some of the materials. 

S@REL isthe inventor of another class of magnesian 
cements, which are made by treating burned magnesia 
with a solution of magnesium chloride of a density of 
20°-40° Baume, producing a substance that is especially 
adapted to making artificial stones. The Union Stone Co., 
of Boston, manufactures artificial stones on a large scale 
by this process. A magnesian carbonate found in Penn- 
sylvania and Maryland containing 95s MgC O, and some 
insoluble silica, is carefully burned, and then ground to 
an exceedingly fine powder; this is mixed with 
powdered marble, slates. etc., and made into a 
plastic mass with a magnesium chloride  solu- 
tion of a density from 15° to 20° Baume. It is 
then moulded into the form required. In a week after 
being taken from the moulds itisso hard that it has a ten- 
sile strength of from 500 to 1,500 kgs. per sq. ¢. m. 

REINHARDT manufactures artificial stone at Wurzburg 
(mantels, grind stones, mill stones, artificial ivory, arti- 
ficial marbles, etc.), by mixing up burned magnesia with 
magnesium chloride. KUNiIs produces the magnesium 
chloride by treating some of the magnesia with hydro- 
chloric acid. 

In one ot SOREL’s processes the magnesia is mixed with 
magnesium sulphate. ‘ 

Albolith is a mixture of magnesia, magnesium chloride 
and amorphous silica, although the latter really acts as 
sand. 

Cajalith is also essentially a cement moriar. 

According to HAUENSCHILD ordinary magnesia ce- 
ment consists of irregular rhomboidal crystal. On mixing 
with water the burned magnesia takes up water crystal- 
lization and crystallizes, binding the whole mass together 
and making it very hard. 

An excess of water would be absorbed by capillarity, 
and would disintegrate the whole mass; accordingly just 
enough water should be used to insure complete crystal- 
lization. 

After long exposure part of the magnesia is converted 
into the carbonate, thus increasing the hardness of the 
material. 

According to BENDER, the hardening of cements contain- 
ing magnesia and mignesium chloride, is due toa union 
of magnesia, magnesium chloride and water. (5 Mg O + Mg 
Cl, +-17 H, 0). At 100° this gives up 9 molecules of water 
of crystallization. At 180° 11 molecules. Part of the Mg 
Cl° may be dissolved out by cold water, and all of it with 
hot water, but this does not disturb the union of the ce- 
ment. These cements absorb considerable C O,. KRausE 

‘obtained the salt 10 Mg O+ MgCl, +10 H* UO by the action 
of magnesium chloride on magnesia, and claims that on 
exposure to the air a mixture of this salt with basic mag- 


‘ nesium carbonate is formed. , 


/ 


















































February 14, 1891. 


ENGINEERING NEWS. 





151 


Sse 


The Allison Station Indicator. 





We illustrate this week a station indicator for rail- 
way cars which is intended as an improvement on 
the prevailing system of having the names of sta- 
tions announced by the brakeman of each car. This 
verbal system is unsatisfactory in many ways, and 
various forms of mechanical indicators or annunci 
ators have been designed; some worked simultane- 
ously throughout the train and others worked auto 
matically from the track. 

The Allison indicator is:-very simple in construc- 
tion, and is operated by the brakeman of the car. 
It consists of a frame about 22 ins. high and 17 ins. 
wide, varying in depth according to the number of 
stations on the route and the consequent number 
of cards. Within the frame is a set of plates of thin 
iron, japanned, 11 x I6ins., which can be packed 35 
to the inch; they are strung by holes near the 
bottom upon two hollow iron staples, which are 
fitted over pins secured to the back of the casing, so 
that the cards can eavily be put in position. At the 


Bach of Card, 


C Reinhardt 


THE ALLISON STATION 


back of the plates, and occupying a depth of only 
‘¢ in., is a stiff plate with four springs bebind it, 
one at each corner, by means of which they 
are pushed forward. The plates are held 
in place by two lugs or projections on the sliding bar 
at the top of the indicator, which projections lie 
against the face of the outer plate. Each plate has 
two slots in its upper edge, and the plates are 
arranged so that the slots will be alternately to the 
right and left of the projections on the bar; thus 
only one card can fall at a time. The brakeman 
alternately pushes and pulls the lever at the side of 
the frame, causing the bar to move tothe left or 
right, and bringing the projections on this bar op- 
posite the slots on the outer plate, which is then 
thrown forward by the springs and falls over, expos. 
ing the rear face, which may be utilized for adver- 
tising purposes. The movement of the lever also 
sounds the gong on the top of the frame by means 
of the small arm and roller on the bar, which elevate 
the spring hammer. The machinery is said to cost 
$16 for the two indicators in each car. The plates 
cost about 50 cts. each. 

This indicator is manufactured by the Allison Co., 
of Montreal, Canada. The company bas a contract 








available for Advertising . 


to equip all the passenger cars of the Grand Trunk 
Ry., and has already fitted all the first-class cars on 
the division between Montreal and Toronto. 











Department of Public Works of Philadelphia; 
Staff and Salaries for 1890. 


As the question is frequently put to us regarding 
the salaries paid and the number and duties of 
officers having charge of the public works of large 
cities, we make the following abstract from the last 
annual message of Mayor E. H. Fir.ier, of Phila- 
delphia. These amounts are taken from the annual 
appropriations and cover al! the officials connected 
with the Department of Public Works, and under 
its head the “ Director ’ of this department : 

Vain Ofice.—Director, $7,500; chief clerk, $2,000; clerk, 
$1,000; stenographer and typewriter, $9),: stenographer, 
and clerk, $900; messenger, $720; horse and carriage. 
$500; printing, stationery, etc., $1,500. Total, $15,020. 

(fas.—Chief of Bureau, $5,500; assistant to chief and 
general storekeeper, $3,000; general superintendent, 





INDICATOR. 


$2,500; general bookkeeper, $2,500; 3 chief clerks, $2,0 6 
each; registrar and chief meter inspector, $1,800; 3 super- 
intendents of work, $1,800 each; general clerk, architect 
and draftsman, general foreman, $1,500 each; chief trans- 
fer clerk, $1,320; with a large number of smaller offices. 
Total salaries, $157,748. 

Highways.—Chief of Bureau, $3,500; 5 assistants and 
one superintendent of bridges, each $1,800; chief clerk, 
$2,000; assistant and contract clerk, each $1,000; license 
clerk, $1,170; bill clerk, assistant and stenographer, 
each $1,000; janitor and clerk, $720; 10 inspectors, each 
$900; inspector of sewer repairs, $1,200; office boy and 
messenger, $500; 2 yard watchmen, each $600. Total 
salaries, $34,090. 

Lighting.—Chief of Bureau, $1,800; clerk, $1,000; 5 
district superintendents, each $900. Total salaries, 
$7,300. : 

Street Cleaning.--Chief of Bureau, €2,00; 5 inspect- 
ors, each $1,090; clerk, $1,000; messenger, $920. Total, 
$9,220. 

Surveys.—Chief engineer and surveyor, $4,000; principal 
assistant engineer, $2,250; assistant engineer, -$1,800; re- 
cording clerk, $1,500; draftsman, $1,500; sewer registrar, 
$1,500; draftsman, $1,200; 2 draftsmen, each $1,000; sewer 
clerk, $1,000; stenographer and typewri er, $850; rodman, 
$720; janitor $600; registry clerk, $1,100; 5 draftsmen, each 
$1,000; 3 draftemen, each $800. Total salaries, $29.720. In 
addition tothese amounts Philadelphia appropriates $64,- 





205 to district surveyors—provided “that the fees earned 
ineach district shall amount to the salaries, over and 
sbove the expenses of the office 

Water. —Chief of Bureaus $5,000; chief clerk, $2 000; as 
sistant clerk, $1180; correspondence clerk, $900; time 
clerk, $900; messenger, $650; draftsman, $1,800; drafts 
man, $1,000; draftsman, $9.0. general superintendent 
$3,500; clerk, $909: assistant clerk, $850; assistant te 
chief, $2,000; clerk, $1,909; assistant clerk, $900; pipe in 
spector, $1.20; pipe clerk, $850; assistant to chief, $1,209 
search clerk, $1,100; assistant search clerk, $900; chief in 
spector, $1,190; 19 inspectors, each $900; permit clerk 
$1,080; assistant permit clerk, $1,000; purveyor, $1,600; 
purveyors, each $1,480;6 purveyor’s clerks. each $720 
general foreman, $939: superintendent of shops, $1,500 
6 engineers. each $1,000; 4 engineers, each $950; many 
minor positions not enumerated here. Total salaries 
$177,053. 

These employees are generally paid monthly; though 
those in the Bureau of Gas and certain men in the Water 
Bu eauare paid semi monthly 


Patrol vs. Machine Street Cleaning to be 
Tested 

The machine and patrol systems of street cleaning 
are to be practically tested in New York by advice 
of the advisory commission on street cleaning. The 
districts bave been allotted, and the experiments 
are to continue for 30 days at least, District 4 is to 
he cleaned entirely by band in the day time. and 
District B entirely by machines in the night time. 

The basis of experiment in the tirst district for 
February is 175 loads per day of ashes and garbage, 
to be removed by 24 carts making 7 and 8 ctrips per 
day. The district contains about 16 miles of streets 
and 5 men to the mile are estimated as necessary to 
keep it clean, or in all 82 men will be required. Each 
man would be provided with a broom, hoe and 
shovel; carry a conspicuous badge; have a district 
range allotted to gangs; and to work from 7 A. M. to 
6 Pp. M., excepting one hour for dinner. They must 
be at work all the time sweeping the dirt into piles 
along the curbstone; these sweepings are to be gath 
ered as rapidly as possible into iron cans, preferably 
mounted on wheels. The contents will then be re 
moved by carts, taking about 70 loads of street 
sweepings as estimated daily from this district 
The carts are to follow specified routes. Each cart 
is to be at its post at 7 A.M. and work until 6 
Pp. M. 

For the district / the ashes and garbage are to 
be removed as above and with the same number of 
carts. Forcleaning the 16 miles of streets in this 
district two sprinkling machines and four double 
sweeping machines wil! be detailed. Work is to 
commence at 9 P. M. and proceed according to a 
fixed programme of routes. The dirt, after being 
swept into the gutters, is to be collected into piles 
by a special machine lately introduced for this pur 
pose; orin case this machine does not work well 
the dirt is to be gathered in piles by 14 men follow 
ing closely behind the sweepers. These piles should 
be removed by 10 carts, which should leave the 
stables by 10 Pp. mM. and follow closely behind the 
sweepers, 5carts to each gutter. No hand sweep 
ing is to be dene in this district in the daytime. The 
ashes, garbage and street sweepings, in both cases, 
are to be disposed of as at present, in scows at des 
ignated wharves. 


Legal Decisions of Interest to Engineers 


Responsibility for Defective Drainage.—A railroad 
company which constructs a ditch neara dwell ng house 
so that water collects therein and becomes stagnant is 
liable in damages to one whose health is injured thereby, 
though he be but a tenant in possession. (Vockett v. Ft. 
Worth & R. G. Ry. Co., Supr. Ct. Tex., 14 8. W. Rep , 564.) 


Injury of Postal Clerk. A government postal clerk 
while riding upon a railroad train in the performance of his 
duties and under a contract between the company and the 
government providing for his transportation as a passen 
ger. So far asthe responsibility of the railroad company 
to safely carry him is concerned, where permanent and 
lasting injuries of a serious nature are proved, a verdict 
for $6,000 cannot be said to be excessive. (Mellow v. Mo 
Pac. Ry. Co., Sup. C.. Mo., 4 3. W. Rep., 758. 


Accident at Highway Railroad Crossing.--The rule of 
law in reference to personal injuries in railroad accidents 
is that, aithouzh the servants of the company are shown 
to have been negligent, the person injured cannot recover 
if by the exercise of ordinary care he could have avoided 
the consequences of the company's negligence. Where a 
person testifies that he was injured by a trainin the day 
time at a place where he could have seen a train 40) yai ds 
distant. he cannot recover, although he te-tifies that he 
looked and listened and neither saw or heard a train. 
(Atlanta & West Point Ry. Co. v. Loftin, Sup. Co., Ga., 12 
8S. E. Rep., 186.) 
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The Flood of June, 1889, in the West Branch 
of the Susquehanna River. 


The extent of the great storm which on May 31 
and June 1, 188), caused such loss of life and prop- 
erty in the States of Pennsylvania, Maryland and 
New York has hardly been generally realized. At 
that time, the appalling destruction at Johnstown 
drew universal attention to the Conemaugh 
valley, although the rainfall was no heavier there 
than at many points in the eastern part of 
Pennsylvania. It may be remembered, however, 
that at points on the Upper Susquehanna, the re- 
ports as to the lossof property and life rivaled at 
the start those from the Conemaugh valley; and 
had it not been for the far greater calamity along 
the latter stream, the floods at Williamsport, Lock 
Haven and other points on the treacherous Susque- 
hanna would have been ranked as among the 
greatest of American flood disasters. 

An examination of the West Branch of the Sus- 
quehanna has recently been made by Major CHAs. 
W. Raymonp, U.S. Engrs., nominally with a view 
of determining the feasibility of improving the river 
for navigation, but really to investigate possible 
means of controlling floods in the river. The fol- 
lowing is an abstract of his report: 

The accompanying map shows the water-shed, 
nearly 6,900 sq. miles in extent, which is drained by 
the West Branch of the Susquehanna. It extends 
from a point near Sunbury, where it meets the 
North Branch of the Susquehanna, north and west 
toa point in Clearfield Co. Sunbury is about 125 
miles from the mouth of the river at Havre de 
Grace and the same distance from the head of the 
West Branch. The slope of the portion of the river 
from Sunbury to the sea is very variable, but aver- 
ages 344 ft. permile. From Sunbury to the head of 
the West Branch, 125 miles, the fall is 415 ft., 
divided as follows: 


Elevation 

Distance, above sea Slope, ft. 

Locality. miles. level, ft. per mile. 
eS er 0 439 Bae 
eee apis ienenes 23 169 1.7 
Williamsport .......... 16 498 1.8 
Jersey shore............. 15 508 0.7 
BOGE BEAVER. .o. 000000055 13 550 3.2 
We POCHAM........00% ; 15 619 4.6 
Keating.... .. hadaeeik 22 700 3.7 
Head of West Branch... 0 845 72 


The slopes of the main tributaries of the West 
Branch for which levels are obtainable are as fol- 
lows: 

Clearfield, 14 to 20 ft.; Sinnamahoning, 7 to 19 ft.; 
Bald Eagle, 12 to 18 ft.; Pine, 9 to 20 ft.; Lycoming, 
12 to ft. 

At extreme low water the discharge of the West 
Branch may fall to 800 cu. ft. persecond at Williams- 
port, and 1,000 cu. ft. at Northumberland, where it 
meets the North Branch. Mean low-water discharge 
is about double this, or about 0.28 cu. ft. per second 
per sq. mile of drainage basin. Dams for water- 
power purposes (of the following heights) are located 
at Lock Haven (11 ft.), Williamsport (10 ft.), Munev, 
(7 ft), Lewisburg @ ft.), and Sunbury (8 ft.). 


FLOODS OF THE RIVER, 


Two great floods have occurred of which the 
heights have been recorded, We quote from the re- 
port as follows: 


Elevation above 
ordinary low 


Total water, ft.—~ 

distance, March, June, 

Locality. miles. 1865. 1889. 

Sunbury...... nines Acces eee 4 ore 
Northumberland Marvere 20 18 
Muncy Dam.......... ogee 30 37 

Williamsport................ @ 77 33k, 
ee Oe Pare rere 14 18 
Clearfield ; bins re 10 17 


The flood of 1865 was caused by the rapid passing away 
of alarge accumulation of snow and ice after a severe 
winter, and its amplitude was probably increased by ice 
gorges. 

The flood of 1889 exceeded all preceding flood limits, 
and was due to the heavy rainfall of May 30 to June 1. 
Although the storm was widespread, extending from 
Kansas to the Atlantic coast, the heaviest rainfall was 
confined to a belt about 150 miles in width, extending 
across the middle of Pennsylvania, with its axis slightly 
east of north. Within this belt from 4 to9 ins. of rain 
fell during the 36 hours’ duration of the storm. The 
heaviest precipitation was upon the high table lands of 
the water-shed of the west branch of the Susquehanna. 

The principal parts of the cities of Lock Haven and 
Williamsport were inundated to a depth of from 4 to 8 ft. 
The loss of life in the counties bordering the West Branch 
was 78, and theadisbursements of the Flood Relief Com- 
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mission to the sufferers within this district aggregated 
nearly $300,000. 

So far as relates to the basin of the West Branch of fhe 
Susquehanna, the storm began about the middle of the 
southern line of the water-shed, and in about 1! hours it 
had extended across the basin to its northeastern limits. 
The average duration of the rainfall was about 34 hours. 
and its mean depth, as determined by observations at 14 
points on cr adjacent to the water-shed was 6.65 ins. 

The following gives an idea of the rate of progress and 
rise of the flood. 


Time of 
Distance, i Height, 
Locality, miles, ood. feet. 
Lock Haven dam.......... 0 June 1,4 P.M. 18 
Williamsport..... vine 98S 26 June 2,1 A. M. 33% 
Muncy Dam...........-...- 44 - be 37 
Northumberland. .. ...... 67 June 2,9 A. M. 18 


The area of the water-shed above Lock Haven is about 
3,000 sq. miles, or nearly one-half the area of the entire 
basin. The water-shed discharging at Williamsport is 
about 4,500 sq. miles; at Muncy Dam, about 6,000sq. miles; 
and at Northumberland, 6,800 sq. miles. The storm in the 
southwestern, western and northwestern parts of the 
basin began about 5 Pp. M., May 30, and by 4p. M. June 1, 
or 47 hours thereafter, the flood had attained its maximtin 
height at Lock Haven. This maximum was reached 
about 28 hours after the cessation of the storm in the 
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120 times the low-water discharge of the river. How 
much the maximum discharge during the flood period 
exceeded the mean can not be determined. 

The report then reviews the causes which increase 
the destructive effect of floods. The most impor. 
tant cause is the destruction of the forests. It is 
stated that in forests, four-fifths of the precipita- 
tion is absorbed or detained by the spongy soil, to 
be gradually given up in springs and gentle rills. 
On the same slopes and surfaces denuded of their 
forests, four-fifths of the precipitation runs off im- 
mediately, and only one-fifth is absorbed by the 
soil. 

Bridges, dams, and other artificial obstructions 
interfere with free flood discharge. Piers and abut- 
ments reduce the cross-section, especially as struc- 
tures are generally located where the natural banks 
are narrowest. The approaches to bridges often 
act as dams to prevent the flood relieving itself by 
passage at the ends of the bridge. The bridge 
structures themselves, on the West Branch, were 
placed at such an insufficient height that the drift 
and wreckage accumulated until a temporary dan. 
was formed. When this gave way the mass of 
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western limits, and 4 hours after its cessation in the 
eastern limits of the basin. On June 5 the principal vol- 
ume of the flood had passed away andthe river had fallen 
nearly to the plane of common high water. 

In a mountainous country, such as forms the water-shed 
of the West Branch of the Susquehanna, it may be as- 
sumed that at least 50¢ of an ordinary rainfall reaches 
promptly the recipient of the basin. The rate of infiltra’ 
tion and absorption of rainfall will, upon the same area, 
be quite constant, consequently the percentage of loss by 
infiltration must be less in excessive than in ordinary 
precipitation. 

In such a rainfall as caused the flood of 1889, where the 
precipitation was over 6ins. in 34 hours, or from four to 
five times greater than the quantity which falls in an 
ordinary heavy rain, it is probable that 75% of the rainfall 
may reach the outlet of the basin. 

he area of the watershed of the Wes! Branch of the 
Susquehanna is about €,990 sq. miles. The average rain- 
fall upon the basin between May 30 and June 1, 1890, was 
over 6ins. Upon the assumption that 75% of this rainfall 
reached the outlet of the basin, the aggregate discharge 
was 72,135,360.000 cu. ft. 

No observations are available to determine the dis- 
charge of the lower trunk of the West Branch during any 
period of the flood, but it may beof interest to compare 
its probable flood stage with the low-water stage of the 
river. 

The low-water discharge of the West Branch may be 
assumed at 1,000 cu. ft. per second, or 86,490,000 cu. ft. per 
day. Ithas been previously determined that the dis- 
charge of theriver during the continuance of the flood 
was about 72,135,000,000 cu. ft., and since the estimates of 
various observers assign about one week for the flood 
stage of the river, the mean daily discharge during this 

interval was about 10,300,000,000 cu, ft. per day, or about 


water, logs, trees and timber descended in a rush 
ing wave to destroy similar structures below. 

Another cause contributing to the destructive 
effect of floods is the collection of logs, lumber or 
ice in the stream. When the available water-way 
at bridges or other narrow points is taxed to its 
full capacity. logs and lumber passing down with 
the flood are sure to forma jam; no possible pro- 
vision of man can remove the danger from ice 
gorges when floods occur at a time when the stream 
is covered with heavy ice. The removal of causes 
tending to prevent the free movement of ice is all 
that can be done. 

METHODS OF PROTECTION AGAINST FLOODS. 

These are summarized as follows: (1) Mainte- 
nance and planting of forests at the headwaters and 
upon the upper slopes of the basin, (2) storage reser. 
voirs, and (3) transverse barriers carried across the 
lines of drainage, which will moderately store or 
check the passage of the flood volumes and hold in 
the ravines the materials detached by scour. The 
methods of control are as follows: (1) Longitudinal 
embankments to retain the flood volume as nearly 
as possible within the limits of the natural channel. 
(2) Barriers constructed at rocky gorges on the 
larger tributaries to reduce the widths of the streams 
so as to regulate the times of arrival of their floods 
in the main channel. (3) Increase of the dimensions 
of the channel. (4) Removal of the causes of tem- 
porary obstructions, 

Forest planting as a method of prevention of 
floods has heen carried out with swonderful succes 
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in France, Italy, Germany and Austria. The storage 
reservoir plan requires to make it feasible, suitable, 
sites for reservirs and dams, which can be given 
up to be flooded at no great expense. Such dams 
could not be utilized for water powers, since their 
efficiency in preventing floods depends on their 
reservoirs beingempty except during flood stages 
of the river. The method of prevention by trans- 
verse barriers has generally been carried out by 
placing at very numerous points on the minor tribu- 
taries of the stream rough piles of rocks or boulders, 
which on the larger tributaries become permeable 
dams of rock or brush. In the valley of the Ubaye, 
a small tributary of the Rhine in southeastern 
France, there have been built, on a watershed of 
400 sq. miles, 71 main dams and 2,916 rustic dams. 
The total cost: of these works to Dec. 31, 1887, was 
about $553,000. 

Controlling floods by longitudinal embankments 
or levees is the oldest as well as the most common 
means of proteetion. The chief defects of the system 
are the great expense, both of first cost and of main- 
tenance, and the serious damage which is caused 
when occasional ruptures occur. In streams carry 
ing large amounts of solid material at flood stages a 
filling up of the river bed may follow the construc- 
tion of levees, raising the river bed above the leve| 
of the surrounding country and necessitating the 
continual raising of the levees. Barriers at rocky 
gorges to delay the passage of a flood can only be 
employed under peculiar and rare conditions. 
Doubtless something can be done for the control of 
great floods by increasing the dimensions of the 
natural channel and removing obstructions in the 
shape of rocks and shoals, but complete control by 
this method is generally impossible. 

The report then discusses the applicability of the 
above methods to the control of floods in the West 
Branch. The storage reservoir plan is out of the ques- 
tion on account of its enormous cost, and practically 
the same reason operates to make both longitudinal 
and transverse barriers impracticable. All that can 
be done at present is todo away with obstructions 
to the main stream by bridge and boom piers, re- 
move leaning trees and drift from the banks, and, 
most important of all, prevent the removal of such 
forests as still remain on land not valuable for 
cultivation, especially those near the headwaters 
and on the steeper slopes of the water shed. 


An English Pipe Joint. 





We illustrate herewith a new pipe joint which 
has become very popular in England, especially in 
the mining districts, both because of its cheapness 
and excellence, and is rapidly coming into use also 
in South Africa, Australia, South America and 
other countries, 

The construction of the joint is shown in the ac- 
companying engraving. Fig. 2 shows a sectional 
view. The lengths of pipe are slightly expanded at 
the ends and a cast-iron ferrule is slipped between 
them. On the pipe are loose flanges with their 
inner surfaces inclined to fit the expanded end of the 
pipe. Bolts through these flanges draw the pipe 
ends together and press them tightly against the 
ferrule, making a tight joint. Fig. 3 shows one of 
the ferrules with packing rings. It will be seen 
that the packing is closely confined in the annular 
grooves of the ferrule when the latter is in position, 
and it is impossible for it to be blown out by internal 
pressure, as sometimes happens with ordinary 
flanged pipe. 

The ferrule is made of cast iron and is used just 
as it comes from the foundry, soits cost is very 
small. The packing rings used are generally of 
lead, but for special purposes are also made of gutta- 
percha, india-rubber, asbestos or other materials. 
The amount of packing used is so small that its cost 
is very moderate. The joint is in use on tubes of 
2 ins. internal diameter and larger. It is especially 
advantageous for connecting very thin tubes, as it 
avoids the weakening which results from cutting 
a screw thread or fastening on flanges by riveting, 
so by its use tubes made from lighter gage sheets 
can be used for heavy pressures. 

It is, so far as we recall, the only joint whieh per- 
mits the pipe lengths to be connected at a considera- 
ble angle, as much as 1 in 20, or moved out of line after 
bolting up. This is an especially valuable feature 
for mining work or for lines of pipe for temporary 





purposes. The joints can be made more easily and 
rapidly than screwed joints even. In putting up 
vertical lines of pipe the loose flanges greatly 
facilitate the work, as the length of pipe does not 
have to be turned, as with ordinary flanged pipe, to 
make the bolt holes on the two lengths coincide. 
The pipes bear their own weight in the shaft and 
require very little bracing. A length can be re 
moved or replaced from a long line without disturb- 
ing the line. 

The expanding of the ends of the pipe is done 
either at the time of manufacture or at the place 
where the tubes are to be used. It can be done bya 
blacksmith over a forge fire more easily than a 
thread could be cut on the pipe for a screw joint. 
The expanded end of the tube is not machined at 
all, nor is any attempt made to expand the tubes 
with any great accuracy. They are simply made to 
cover the shoulder of the ferrule approximately, 
and when the joint is screwed up the pressure of 
the bolts and flanges draws the tube end down 
against the ferrule. 

This joint is said to be cheaper than any other on 
the market for pipes above 2 ins. diameter, and it 
has given great satisfaction under 


when used 


Few persons, perhaps, realize the greatness of the di 
mensions of this loss. The street traffic of a city like 
Philadelphia has vast proportions. Probably the total 
amount of material moved in a year exceeds that trans 


ported by many railroads of considerable importance 

W hat the exact cost of such movement is may not be easy 
to determine, but the estimate which places it at $15,000, 

000 would appear to be not unreasonable. If it be correct 

and if the proportion of waste given above be not exag 

gerated, then we have as a part of the annual cost to the 
business men of this city of the barbarous pavements 
which we permit to exist a sum approximating $12,000,000 
If it be urged that the waste is reduced to some extent by 
the use of the car tracks by ordinary vehicles, the answer 
is that this may be offset by the great loss caused by the 
wear and tear of vehicles and the injuries done to horses 
by the bad pavements. In this view of the matter it will 
be seen that the improvements of Philadelphia street 
pavements is a matter of large concern to the people 

We throw away every year enough money to repave in 
the right manner a large portion of the town. 

One obstacle to the reform is the practice which places 
the cost of repaving upon the owner of the property front 
ing upon the street. This lookslike justice, but the pub 
lic highway is for all the people, and, in any case, the sya 
tem which puts the burden upon the individual tends to 
blockade any mot ement toward better things. The man 
who will gain the largest advantage from good pavement « 





FIG, 1. 
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peculiarly trying conditions. Pipes connected by it 
have stood pressures as high as 4,000 Ibs. per sq. in., 
and are in use for conveying steam, water and com- 
pressed air. They would seem to be especially 
well adapted for petroleum pipe lines and also for 
the joints in copper steam pipes in marine service. 
For pipes subject to heavy pressure combined with 
much jarring and vibration the joint promises bet- 
ter satisfaction than any other, for the packing can 
not blow out and jarring out of line does not affect 
the tightness of the joint. Any further information 
regarding this joint can be obtained at the office of 
this journal. 


Bad Street Pavements Waste Money. 


The street paving question is chiefly an economic ques- 
tion. It isin some degree a sanitary question, and a ques- 
tion of comfort and convenience, but in its most important 
aspects it involves consideration cf the waste of effort and 
the saving ofexpenditure. A manufacturer who should 
find that he was burning under his boilers three times the 
quantity of fuel necessary to give him the desired power 
would not long hesitate to address himself to the task of 
correcting the fault. But bad pavements, such as those 
which cover nearly all the streets of this city, are power 
wasters of a kind closely resembling a badly constructed 
fire-chamber. The sole purpose for which pavements are 
constructed is that resistance to locomotion may be re- 
duced. This means reduction of the amount of effort re- 
quired to move aload. Any effort costs something, and 
so the smallest effort costs least; and, therefore, the 
smoothest pavement saves most money to every man who 
traverses it with a vehicle. Just how much power is re- 
quired to move a load upona certain kind of pavement 
can be ascertained with as much exaetnessas any other 
fact; and it is asserted by those who have tried the experi- 
men* that the load which may be moved by two horses 
upon a smooth pavement will require about fifteen horses 
to move it upon an ordinary cobblestone pavement. If 
this be true, then somewhere about six out of every seven 
draft-horses used in Philadelphia represent clear 
waste. That is to say, so far as horses are concerned, 
every man who puts a wagon upon ourstreets wastes six- 
sevenths of the cost, because we bave the wrong kinds of 
pavements. 


FIG, 7 

PIPE-JOINT. 
is the man who owns a wagon. If reform will save him 
money, as certainly it will, there would appear to some 
propriety in requiring him to help to effect it. A small 
tax upon vehicles and horses, a wheel and hoof tax,would 
produce a very large sum of money annually in Philadel- 
phia. If there could be some assurance that it would be 
devoted wholly to improving the streets upon scientific 
principles, one street at a time until all were well paved, 
there would probably be lithe objection to payment of 
the tax by owners of wagons. That seems to us a prac 
ticable way, and a just way of attaining the desired end 

But no such tax should be levied until a determination 
shall be had of the identity of the best pavement. In our 
opinion, every kind of stone block should be ruled out at 
the start, excepting for places where there is a heavy in- 
clination of the street surface. A good deal isto be said 
in favor of the smooth blocks made of asphalt and gravel. 
There is also just now, here and in Europe, much conten. 
tion for the superior excellence of pavements made of 
wooden blocks. Inthe particulars of noiselessness and 
absence of slipperiness there can hardly be any doubt that 
this is the best of all coverings fora street. But the ques 
tion of its durability is still an open one; and there is the 
further very important question whether there may not 
be objections upon sanitary grounds, for the reason that 
the filth of the highway will tend to saturate blocks which 
must be set with the grain in a vertical position. There is 
plenty of room here for experiment and for discussion. 
Sheet asphalt is objected to by many persons because of its 
slipperiness in certain conditions of the atmosphere. But 
for this, surely it would be the ideal pavement, for not only 
is it the smoothest of all, but it is practicaily water- 
tight, and no filth can penetrate it. This pavement has 
fallen into disfavor in Europe, butf£it is only fair to urge 
that the European asphalt is almost wholly composed of 
limestone, so that the surface becomes very hard. The 
asphalt used in this country, on the other hand, is nearly 
pure pitch. The practice is to mix it with one part 
asphalt to three parts sharp sand. Whether a hetter 
foothold could be given to horses by a larger admixture 
of sand, or by the insertion of some other material, is de- 
batable. The matter ought to be examined in the most 
thorough manner by competent and disinterested ex- 
perts. The manufacturers and merchants of this city 
ought to seé to it that the subject is explored in just that 
manner, and then they might profitably undertake to 
urge upon the city government the adoption of a genera! 
plan of reform.—The Manufacturer. 
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Missouri Pacific Railway Bridges. 





(WITH INSET.) 


We give this week an inset sheet illustrating an 
unusual type of bridge built by the Missouri Pacific 
Ry., from plans prepared by Mr. Gro. H. PecraM, 
Consulting Engineer. About twenty of these 
bridges have been built during the past year, the 
spans being 100,150 and 200 ft. In ENGINEERING 
News for Dec. 10 and 17, 1887, will be found a com- 
plete description of the peculiarities of design, com- 
putation and construction of these trusses, prepared 
by Mr. PrEGRAM. 


PERSONALS. 


Mr. F. M. Hoe has been elected City Engineer of 
Wheeling, W. Va. 


Mr. L. L. Gerry has been re-elected City Civil En- 
wineer of Dover, N. H. 


Mr. Eimer CLARK, Superintendent of the Kansas 
City Cable BR. R. Co., was run over by a cable car and 
killed Feb. 4. 


Mr. HunreR MCDONALD, of the Nashville, Chat- 
tanooga & St. Louis Ry., has been appointed Chief Engi 
neer of the Western & Atlantic R. R., vice Mr. EBEN Pak 
DON, deceased. 


Mr. PALMER C, RicKEetTts, M, Am, Soc. C, E., has 
been appointed engineer of the Public Improvement Com- 
mission, Troy, N. Y., and Mr. GARNET D, BALTIMORE has 
been appointed assistant engineer. 


Mr. H. G. KELLEY, Resident Engineer of the St. 
Louis, Arkansas & Texas Ry., with headquarters at Tex- 
arkana, Tex., will, in addition to his other duties, assume 
charge of the Bridge and Building Department. 


Mr, Henry C. WiLitAMsis President; Mr. PHILIP 
EK. Raquk&, Vice-President and Engineer; Mr. F. 8S. Har- 
RISON, Secretary and Superintendent; and Mr. F. T. 
Younas, Treasurer, of the Atlas Iron Construction Co., 
Times Building, New York City, which has been organ- 
ized to carry onan engineering and contracting business, 
making a specialty of structural and architectural iron 
work. 


Capt. EoMUND BERKELEY, Superintendent of the 
Atlanta & Charlotte division of the Richmond & Danville 
ht. R., has been appointed Superintendent of the R. & D. 
main line. Mr. C. P. HAMMOND, Superintendent of the 
Georgia Pacific Ry. Division, will succeed Capt. BERKE- 
LEY, and Mr. W. B. Rypkr, formerly General Superin- 
tendent of the Chesapeake & Uhio Ry., will take charge of 
the Georgia Pacific. : 


Mr. WitiiAM E. WortHEN, Past President Am. 
soc. C. E., and now Chief Engineer of the Chicago Drain- 
age Board, is to receive for his services in the last-named 
office a salary of $10,000 for one year from Dec. 17, 1890. If 
his employment shall cease on or before June 1, 1891, Mr. 
WORTHEN is to be paid at the rate of $1,000 per month. By 
the same resolution of the board Gen. JOHN NEWTON is to 
receive $10,000 per year as consulting engineer. 


Mr. Jacon N. McCu..Loven, First Vice-President 
of the Pennsylvania Co., which controls the leased lines 
of the Pennsylvania R. R. west of Pittsburg, died at Pitts- 
burg, Pa., Feb. 8, aged 70 years. In 1858 he became presi- 
dent of the Cleveland & Pittsburg R. R., then ina very 
poor condition, and succeeded in making it a valuable 
property which became a part of the Pennsylvania system 
about 1868. In 1865 Mr. McCuLLouGn became General 
Superintendent of the Pittsburg, Fort Wayne & Chicago 
R. R., and soon afterwards was appointed general man- 
ager of that road and the Pittsburg, Cincinnati & Sit. 
Louis R. R., which position he held until Jan. 1, 1874, 
when he was made First Vice-President of the Pennsy]- 
vania Co. 


NEW PUBLICATIONS. 


FEBRUARY MAGAZINES 

None of the February magazines contains any technical 
articles of especial interest or novelty. The Century has 
a vivid sketch of “The Georgia Crackér in the Cotton 
Mills," which will be a revelation to most readers of the 
peculiarities of one class of Southern laborers, despite the 
weneral knowledge of the existence of a class of “poor 
white trash” in the South. It has also two very interest- 
ing articles on the discovery of gold in California. We 
also have in “‘ Colonel Carter of Cartersville” as charm. 
ing a sketch as can be found in literature, it seems to us, 
of one of the oldest and simplest of railway boomers. We 
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are glad to be able to make out this much connection be- 
tween the story and engineering, in order to find some 
excuse for noting its unusual literary merit. 

The Atlantic contains some recommendations as to 
“The Next Stage in the Development of Public Parks,” by 
the addition of fresh and salt water aquariums, zoological 
and botanical gardens, etc., with which we fully sym- 
pathize. There isabundant opportunity for the giving 
of great pleasure to all and of useful knowledge to many, 
at comparatively small expense, by the addition of such 
features to large parks, and the time cannot be far dis 
tant when it will be done on a much larger scale than is 
as yet known to this country, or even to Kurope, which is 
distinctly in advance of us in this respect. 

The most interesting article in the Popular Science 
Monthly is a stolen one, as is too apt to be the case, on 
“The Aryan Question and Prehistoric Man,” by Prof. 
HvUXLey. It presents toe elaborate a theory of the con- 
ditions of one fraction of the human race in the remote 
past for us to attempt to abstract it. The article is ‘‘con- 
veyed "from the Nineteenth Century. If the publishers 
would lift this monthly ont of the slough of legalized 
theft of foreign articles in which it now wallows more or 
less, and make it a source of exclusively original informa- 
tion, they would speedily find, we believe, that honesty is 
the best policy, as our leading literary magazines have 
found. It contains one original articie of very striking in- 
terest, however, on “ Progress in Agricultural Science,” 
It tends to show that the nutrition of plants 
is as much affected by bacterial conditions 
as are animal organisms. Some very curious experi- 
ments are detailed which seem to prove that sterilized 
soil containing exactly the same quantities of plant food 
as other non-sterilized soil becomes almost incapable of 
supporting vegetation. An original article on modern 
iron smelting, of which we have already made some ab. 
stracts, is also a good one. . 

Harper's contains, as usual, some excellent descriptive 
articles of strange and little known regions, Finland, the 
Straits of Magellan and “The Heart of the Desert,” the 
last a vivid description by CHas. DUDLEY WARNER of 
the more accessible and picturesque parts of the Colorad 
Cation, the general character of which as a route for a 
railway has been lately described in these columns by 
Mr. Ropert B, STANTON, with copious illustrations. 
Scribner's contains a similar article, and a very interest- 
ing one “About Africa,” dealing more with the people than 
the country, however. It also contains a readable descrip- 
tion of the meterological peculiarities of ‘Mount Wash- 
ington in Winter,” and the conclusion of a rather weak 
pot-boiler, called “The Water Devil,” by Mr. Frank R. 
STocKTON, in which that versatile writer so violates all 
scientific possibilities known (and not probabilities merely) 
as to wholly destroy the amusing air of reality which ne 
sometimes throws around the most unlikely situations. 


—~A Descriptive Treatise on Constructive Steam 
Engineering: Embracing Engines, Pumps and Boilers, 
and their Accessories and Appendages, by Jay M. Wuirt- 
HAM, M.E, C. E., author of “Steam Engine Design.” 
New York, 1891. John Wiley & Sons. 6 x 9% ins. pp., 
900: 795 illustrations. $10. 

The average technical book or technical paper produced 
by a college professor contains much theory and but little 
of the records of practical work. This is natural, for 
theory is at his fingers’ ends,while examples from practice 
are hard to secure, From this point of view, therefore, 
Prof. WHITHAM’s word is to be highly commended. Not- 
withstanding his remote location “in the wilds of 
Arkansas” (he is Professor of Engineering at the Arkansas 
Industrial University), he has collected in this book prac- 
tical data from almost every builder of steam engines or 
boilers in the country. The cuts used are very largely 
taken from manufacturers’ catalogues, and a considerable 
part of the letter press is from the same source, 

The author says in his preface: “This work treats of 
the constructive features of engineering. The subject of 
the design is not discussed.’’ In other words, he has 
endeavored ‘to write an encyclopedic work on the con- 
struction of all parts of a modern steam plant without 
poaching on the ground already covered by his work on 
** Steam Engine Design.’’ To the ordinary man, not ac- 
customed to hair splitting, this seems a distinction with- 
out a difference. The work before us will be of more use 
to the steam engine designer than to any one else. It 
takes up, for instance, the subject of crank shafts, 
gives nine figures illustrating different styles of 
crank shafts, describes the special features of 
some of them, and states the points requiring attention in 
the design of a crank shaft for different locations. So 
with pistons, valves, feed pumps, boiler settings and all 
other details. The book is, therefore, really a treatise on 
steam engine design, although it is defective in one point, 
namely, that not one of the illustrations carry a single 
dimension or a scale, and theauthor markedly avoids any 
discussion of the proportions of parts or dimensions. We 
suspect that this omission is made because of the distinc- 
tion which the author has set up between the “‘design’ of 
the steam engine and its “constructive features.” 

It may be said that the title of a book is of little moment 
compared with its contents. But the trouble is that a 
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man is not apt to stick to his text unless he has a clear 
idea of its meaning. In this case “‘ Constructive Steam 
Engineering” proved so elastic a subject that the author 
was enabled to include under it a chapter on “ Heat and 
Steam,” a very long one on indicators, planimeters, horse 
power gain by condensing, etc., several pages on belting 
and speed of pulleys, considerable matter on engine 
running and on engine and boiler trials, and one whole 
chapter and parts of some others from his own book on 
“Steam Engine Design,” a topic which, in the preface, he 
agreed not to say anything about. 

If all this matter and considerable more equally foreign 
to steam engine construction had been omitted, the pub- 
lisher might have been able to put the price at some more 
moderate sum than $10, and the bulk taken from the 
volume would have been a gain. The work which the 
author put on this matter would have been much better 
spent in discussing more fully the different details of en- 
gines and boilers, for this part of the work is of much 
value and interest, and similar fresh and valuable matter 
is not to be found in any other of the multitudinous works 
on steam engineering which we now recall. Especially is 
the author to be commended for the pains he has taken to 
bring the work up to date, and describe all the latest ap- 
pliances of proved value. Even such modern inventions 
as the steam loop, the latest Barrus calorimeter, petro- 
leum fuel burners, several designs of] separators, and 
Pedrick & Ayer’s link motion model, are illustrated and 
fully described. 

We must, however, find one word more of fault, which 
is the price. Considering how large a portion of the 
book is reprinted verbatim from trade catalogues, society 
proceedings and technical journals, and how many of the 
cuts were procured from the same inexpensive sources, 
the necessity of putting so high a price on the book is not 
apparent, and the wisdom of doing so is certainly open to 
question. 


—A Move for Better Roads.—Essays on Roadmaking 
and Maintenance, fur which prizes or honorable mention 
were awarded, through the University of Pennsylvania, 
by a committee of citizens of Philadelphia, with a synopsis 
of other contributions and a review by Lewis M. Haupt, 
Professor of Civil Engineering and secretary of the 
committee; also an introduction by WILLIAM H. RHawn: 
chairman of the committee. Philadelphia: University of 
Pennsylvania Press, 1891, pp. 319. 

We have already briefly commented on the good work 
done by the citizens’ committee and the University of Penn- 
sylvania, and we have given the list of contributors receiv - 
ng prizes or honorable mention. The paper of HENRY 
IRWIN, C. E., of Montreal, deservedly received the first 
prize, and it is a concise, clear and most useful contribution 
from the construction standpoint, and is evidently the 
work of one who knows of what he speaks. Mr. IRWIN 
devotes little space to theory, but he gives figures and 
experience, which is what is wanted iu such an article. 
His paper covers the whole practice of the making and 
maintaining of roads and streets, and goes very fully into 


- detail; the table cf construction prices, given on page 49, 


is an exceptionally useful work for purposes of general 
comparison and estimates. The one missing feature, that 
Mr. IRwIn could doubtless have put into excellent form, 
is that of a few illustrations. To the average reader, and 
for the purposes of these essays, pictures tell a story better 
and with more effect than pages of text. The text here 
leaves little if anything to be desired in clearness; but the 
writer of this text could have also given some very clear 
and useful diagrams and sketches. 

The second prize paper, that of Davip H. Brerey, B. Sc., 
M. D., of North Wales, Pa., is more of a general discussion 
of the subject; and while it contains very much that is 
valuable, it appears to be rather the work of a clear- 
headed observer and cqmpiler of data than the result of 
personal experience iu road making. As might be ex 
pected under these conditions, Dr. BerGy devotes more 
space than Mr. IRWIN to the economic features of the 
problem; the legal methods, taxation, control of work, 
ete. He very properly insists upon putting this work into 
the hands of competent engineers, and proposes for Penn- 
sylvania a State Engineer of Roads,who is to control in 
all matters pertaining to roads and be at the head of the 
road department of the State. 


Mr. JAMES B. OLcoTT, of South Manchester, Conn., in 
the third prize paper, sharply criticises some prevailing 
theories on the methods of building country roads. He 
would make his road of small broken stone; all spaces to 
be filled solid with the same material, “roof-tight and 
water shedding over dry foundations.” Mr. OLcoTT wants 
to drain his road from the roof and not through the foun- 
dations. Broad-tired carts are also insisted upon; and 
the absurdity is pointed out of attempting to stuff 
**bottomless holes” with broken stone under the guise of 
road maintenance. While Mr. OLcort would permit rock 
of any reasonable size in his road, he wants all the coarse 
material below, out of reach of wheel friction, and made 
practically impervious to water and frost by filling al) 
interstices with sand, gravel, etc. He is opposed to what 
he designates as the “ honeycomb doctrine for roads.” 

Mr. EDWIN SaTTERTHWaAIT, president of a turnpike com _ 
pany, speaks from the standpoint of a manager of roads, 
and thinks that as the cost will fora long time prohibit 
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the introduction of the high class artificial road, more at. 
tention should be paid to improving our common roads 
by changing the present system of maintenance—s )called- 
“Working out road taxes” should be abolished, and re- 
sponsible labor under competent supervision should be 
substituted for this antiquated and wasteful practice. 
Mr. SATTERTHWAIT gives much useful information on the 
materials for road making and their behavior under vary- 
ing conditions. 

Mr. CHARLES PUNCHARD, of Philadelphia, makes some 
striking comparisons of actual cases of road work, under 
the old and new systems, near Philadelphia. Mr. GkorGE 
B. Fierce, C. E., of Memphis, Tenn., discusses grades, 
bridges, culverts, and then takes up road making proper. 
His “general suggestions” are good, and his firet re- 
quirement, under the head of legislation, applicable is 
“to elect a competeat engineer of roads and bridges.” 
There are some objections to the “ election ” of this official 
that space will not permit discussion of here. Mr. FRANK 
CAWLEY, B. 8., instructor of civil engineering in Swarth- 
mure College, leaves to others the discussion of construc- 
tion and practically confines himself to road manage- 
ment, township organization, methods in vogue and sug 
gested remedies. He also points out the extreme value 
of the services of a competent engineer and defines his 
duties. 

Prof. Lewis M. Haupt has done a good work in mak- 
ing a digest of the valuable points in those papers sub- 
mitted but not published in full, and in this way puts on 
record much useful material, especially in the way of 
actual figures. Ina series of “Notes” Prof. Haupt re- 
views the entire series of papers, and presents in a 
concise and most useful form the general tendency of the 
several authors and a digest of their views. Anapparently 
full index accompanies the work. 


—Report on the Preliminary Investigation to Dee 
termine the Proper Location of Artesian Wells within 
the 9ith Meridian and East of the Foot Hills of the 
Rocky Mountains. Mr. R. J. H«Inton, Special Agent in 
Charge, 1899. Government Printing Office. Pamph., pp. 
398 and about 40 maps, diagrams and illustrations. 

This report is notable for its freshness and its valuable 
information. The act providing for the investigation re- 
ported upon was approved April 4, 1890, and the appropri- 
ation became available 10 days later. On April 16 Mr. R. 
J. Hinton, Washington, D. C., was appointed as Special 
Agent in charge, and Mr. E. 8. NETTLETON, of the U. 8. 
Irrigation Survey, as Supervising Engineer in the field, 
while about the same time Prof. RoBeRT Hay, of Kansas, 
was appointed as General Field Geologist. Others were 
rapidly appointed to assist in the work, and.on April 21 in 
structions were issued to field agents. The investigations 
over the large area covered were made, reperted upon, 
and the general report compiled so that it was transmit- 
ted to the Senate by Hon. J M. Rusk, Secretary of Agri- 
culture, on Aug. 20,uand the next day was ordered printed, 

The volume under review contains the several reports 
of the gentlemen already named, and also thse of the 
various field geologists and division field agents. 

The reports of the field geologists relate to artesian and 
subterranean waters, artesian basins and their geology. 
The gentlemen named below reported as stated: 

Prof. G. E. CULVER, of the University at Vermillion 
S. Dak., on the Dakota artesian basins; Prof. G. E. 
BalLey, of the State School of Mines, Rapid City, S. 
Dak., on Southwestern South Dakota and Eastern Wyom- 
ing; Prof. L. E. Hicks, of the Nebraska State Universicy, 
Lincoln, on Nebraska; Pref. P. H. Van Dirst, C. E,, 
Denver, on Colorado; Prof. E. T. DuMBLE, State Geolo 
gist of Texas, on Texas. 

The field awents reported on the wells, artesian or other- 
wise, springs and subterannean waters of their respective 
divisions, as follows: 

Mr. T, 8. UNDERHILL, State Railway Commissioner, on 
North Dakota ; Prof. 8.G. UppyKker, of the State Agri- 
cultural College, Brookings, on Southeastern South 

Dakota; State Irrigation Engineer F. F. B. Corrtn, of 
Huron, on that portion of South Dakota east of the Mis- 
souri River and north of 44° 13’ north latitude; Mr. J. W. 
GrecoryY, Garden City, Kan., on Western Kansas, 
Nebraska, Indian Territory, and other parts of the central 
division generally; Prof. L. P. CARPENTER, Professor of 
Irrigation, State Agricultural College, Fort Collins, on 
Eastern Colorado and New Mexico; Mr. F. E. RoEsLER, 
Dallas, on Texas west of 97° longitude, In addition to Mr. 
CorFIN’s report (and in connection with him) Mr. HoRACE 
BEACH reported on the finding of artesian wells in the 
Dakotas. Among the illustrations in the report ave views 
of flowing artesian wells at Woonsocket and at Huron, 
8. Dak., in the San Luis Valley, Col., at Battle Mountain | 
Ney., Tulare and Delano, Cal., and elsewhere. Three large 
sectional maps show the region investigated and, by sym- 
bols, the location of wells, springs, lakes, ponds and pools. 
The may, showing the southern area is on a scale of 20and 
the other two maps of 15 miles to the inch. Smaller maps 
show less extensive sections of the country. Diagrams 
and sections accompany and elucidate the several geolog- 
ical reports. 

The text is supplemented by tables showing in detail 
the locality, elevation, cost and characteristics of the 
artesian wells in each State. Other tables show the uses 
to which water from artesian wells is put, areas irrigated, 





effect and need of irrigation, land values and water rental 
and rainfall. A third series of tabulations presents data 
regarding natural springs, and a fourth relates to town 
water-works, deriving their supply from artesian or rend 
flow waters. 

Mr. HrnTon’s individual report contains much valuable 
matter concerning the use of water from artesian wells 
for irrigating purposes in other countries, notably in East- 
ern India, other parts of Asia, Australia and on the Alge- 
rian Sahara. 

The above is intended merely to present a general idea 
of the contents of the report. In a subsequent issue the 
details of the results of the investigations will be given. 


- Sewers, Ancient and Modern. By C. WHEELER, JR.. 
Mayor of Auburn, N. Y.—A paper read before the Cayuga 
County Historical Society in 1886, handsomely reprinted 
and illustrated. Gives a general historical sketch of 
drainage, chiefly devoted to London practice and a de 
tailed history of the sewerage of Auburn, N, Y. One 
of its most valuable features is a series of very graphic 
illustrations of “‘how not to do it” in connection with 
household drainage. This part of the work, as well as 
much of the text, will teach little if anything to the 
engineer, but would be of especial interest to the unpro- 
fessional householder. 


West Branch of the Susquehanna River. Prelimin- 
ary examination of, for the improvement of navigation 
and prevention of flood damage. By Major C. W. Ray 
MOND, Corps of Engineers, U.S. A. Report to Chief of 
Engineers, Dec. 20, 1890. 

This examination covers a watershed of 6,900 sq. miles 
divided into six basins and lying from 430 ft. to $465 ft. 
above sea level. The slope of the main affluents range 
from 7 to 20 ft. per mile. The report deals with the re 
corded floods in the river, duration of storms and rain- 
fall, and particularly the storm of May, 1889, which 
caused the Johnstown disaster. Major RayMonp then 
takes up the causes which increase the destructive effects 
of floods, protection against floods, and the methods 
applicable to this river. 


--Geological Survey of { Missouri, Bulletin 2, on biblio- 
graphy of the Geology of Missouri, by F. A. SAMson. 
Bulletin 3, om the clay, lime and sand industries of St. 
Louis, by G. E. Lapp, and the mineral waters of Henry, 
St. Clair, Johnson and Benton counties, by A. "£. Woop- 
WARD. Published by the Geological Survey, Jefferson 
City, Mo. 


—Report of the City Engineer, Haverhill, Mass., for 
1890. J. T. DesMoND, City Engineer. Pamph., pp. M. 

A folding sheet in this report showsin plan and sec- 
tion improvements to Water St,, consisting of concrete 
sidewalks, a retaining wall and a telford macadam pave- 
ment, with cobble paving for the gutters and between the 
street railway track. 


—Report of the Water 
(Conn.), for the year 1890. 
neers. Pamph., pp., 53. 

This report contains reports and estimates regarding 
an additional supply of water from several sources, with 
analyses of water from each. There are also statistics of 
rainfall for the last four years; of receipts for 1890, by fix 
tures; and of the yearly collections of water rents since 
1868. 


Commissioners, Waterbury 
WELTON & BONNRTT, Engi- 


Annual Report of the Ottawa W ater-Worke, for 1890 
ROBERT SURTEES, C. E., Engineer and superintendent. 
Pamph., pp. 98 and index. 

Aside from financial, pumping and other statistics this 
report contains a description of the renewal and exten- 
sion of the clear water, or intake pipe; and of two 60.in. 
American turbines working under 25-ft. head and driving 
three single-acting ‘pumps, each '26 « 60 ins. The pumps 
have acombined daily capacity of 10,000,000 galis., ana 
were built by the Kingston (Ont.) Locomotive & Engine 
Co. from designs by Jon KENNEDY, C. E., Montreal. A 
photographic reproduction show the pumps in place. 


— Report of the Fifth Annual Meeting of the Associa 
tion of Executive Health Officers of Ontario, held at Owen 
Sound, Aug. 19-21, 1899. P. H. Bryer. M. D.. Secretary. 
Toronto, Ont. Pamph., pp. 131. 

The papers of engineering interest presented at the 
above pamed meeting were as follows: “ Dangers from 
pit (dug or open] wells,’ by H. Vaux, M. D., Brock- 
ville; ““‘The ,Owen Sound sewerage system,” by A. 
CaMERON, M. D., Owen Sound ; “ Construction of public 
sewerage works on a revenue basis,’ by J. COVENTRY, 
M. D., Windsor; “ What shall we do with sewage ?” by T. 
MACFARLANE, Chief Analyst, Ottawa: ‘“‘Sanitation in 
Brantford,” by E. Grirrin, M. D.. Brantford; “How 
deforesting has effected the public health,” by C. Mc- 
KENNON, Trenton; “ Results of a year’s experience with 
the London Asylum Sewage Farm and the Precipitation 
Works at Agricultural College, Guelph,” by C. G. Hor- 
ETSKY, C. E., Public Works Department; ‘‘ How soils dis- 
pose of organic matter; the process of nitrification,” by 
P. H. Bryce, M. D., Secretary Provincial Board of 
Health, Toronto. 


—U. 8S. Coast and Geodetic Survey. Report of Super- 
intendent F. M. fuorn for the fiscal year ending with 


June, 1888. Washington: Government Printing Office 
1888. Quarto, pp. 566, illustrations and maps. 


TRADE PUBLICATIONS. 


Rosendale Cement, Its Uses and Mode of Applica 
tion. Compiled by Luptow V.CiLarRK, Jr. New York 
1891. Lawrence Cement Co., pamph. 22 pp 

Besides some practical hints on mixing and using con 
crete and mortar, this pamphlet contains the report, made 
in 1885, of the Committee of the American Society of Civil 
Engineers on a Uniform System of Tests for Cement. 


SOCIETY PROCEEDINGS. 


The Interstate Engineering Club has been organized 


in East St. Louis with the following officers: President, 
L. G. Mickles; Vice-President, C. A. Van Boercke 
Secretary, C. L. Weber; Treasurer, F.C. H Aventz. 


Engineers and Architects’ Club of Louisville. 
This new club has been organized at Louisville, Ky., with 
the following officers: Charles Hermany, President; C. J 
Clarke, Vice-President; Granville W. Shaw, Secretary: 
John H. Thomas, Treasurer; Kenneth McDonald, Mar 
shall Morris and John MacLeod, Directors. 

Regular meetings on the second Wednesday in each 
month. Club room, 902 Commerce Building: open during 
business hours and at night. 


Liverpool Engineering Society (England).--On Jan. 
2la party of members visited the central station of the 
Liverpool Electric Supply Co. At the meeting in the 
evening Mr. A. B. Holmes, M. Inst. C. E., engineer of the 
company, read a paper describing the works and plant. 
The company was formed in 1883, and has now three large 
central stations in working order. The total capacity is 
15,500 lamps of 16 «. p., which can be extended to 37,000 
lamps. The distributing mains are laid along a frontage 
of 9% miles, and the total length of single cable used is 41 
miles. The Hookham electric meter is used. 

The Civil Engineers’ Society, of St. Paul, Minn. 
Regular meeting of Feb. 2 held at the Hotel Ryan after 
entertaining the Minneapolis C. E. So. at dinner. Present, 
18 members of the Minneapolis society and 15 members of 
the St. Paul society. President Mason read an address of 
welcome to our visitors. The President named Messrs. 
Kundlett, C. W. Johnson and Loweth as the Examining 
Board for the ensuing year. Mr. Van Duzee, of the Min 
neapolis society, then read a paper on sewer construction 
in Minneapolis. He illustrated the general plan of the 
system, recited its history and dwelt upon interesting de 
tails of construction. Minneapolis now has 80 miles of 
sewers, 20 of which were built the past year and wholly by 
day labor; 97% of the total mileage is the work of the last 
decade. Intercepting sewers dispose of a goodly volume 
of the storm waters, and all sewers are copiously flushed 
automatically. Mr. Miinster’s paper of last month on a 
short method to results obtained by Gordon's formula 
was then quite generally discussed. Immediately pre- 
vious to adjournment announcement was made that the 
second of the four proposed joint meetings of the two 
societies would be held in Minneapolis probably on the 
first Thursday in March. C. L. ANNAN, Sectretary. 


Engineers’ Club of Philadelphia.—Record of regu 
lar meeting, Jan. 17, 1891, President Wilfred Lewis in the 
chair; 19 members present. The Secretary presented, for 
Mr. Geo. R. Henderson, an illustated paper upon ‘‘Loco- 
motive Driving Springs.’’ He had occasion some years 
ago to examine quite thoroughly the laws governing the 
deflection of locomotive springs, and found the formula 
usually given in books to be incorrect, because the shape 
of the spring is not given due consideration. He con 
structed a new formula, which he has proved by actual 
tests in a number of cases. 

Mr. Cari Hering read a paperon a “Portable Photo 
meter for Measuring Street Lights and Lilumination in 
General.” After enumerating the difficulties attending 
such out-door measurements, he described the portable 
photometer devised by him, which had given very satis 
actory results. The method adopted differed from the 
usual one in that the standard of light and the unknown 
light were both on the same side of the screen, and were 
balanced by an auxiliary portable light in the photometer 
at a fixed distance from the screen. The photometer is © 
first calibrated by balancing this auxiliary light against 
the standard; this is done indoors. The photometer , 
then ready for use out of doors, the unknown light being 
balanced against the auxiliary by moving the whole pho 
tometer to or from the light. The adjustments are made 
so as to reduce the calculations to the simplest possible. 
The photometer con-ists of a light wooden tube open at 
both ends and containing the screen and auxiliary light. 
together with the switch and tape for measuring the dis 
tance. The auxiliary light was a small electric light sup- 
plied by a portable accumulator carried by the operator. 
This photometer could also be used to measure illumina- 
tion in general, such as daylight, sunlight, moonlight, or 
the illumination on a table, desk, etc., for which measure- 
ments a stationary photometer cannot be used. 

Howakv Mugpuy, 
Secre..y and Treasurer. 
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CLUB RATES. 


Two new subscriptions .. ..... 
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One renewal and four new subscriptions .... 


Subscribers can have the mailing address of their 
paper changed as often aa they desire. Send both the old 
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The date when the subscription expires ia on the ad- 
dress label on each paper, the change of which toa subse- 
quent date becomes a receipt for remittance. No other 
receipt is sent unleas requested, 


Advertising rates, 20 cents per line agate 
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Drawings and Photographs of all new engi- 
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thet magnitude, novelty, or originality, as well as newly 
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publication. Also Brief Technical Notes of the 
coat or manner of executing work, tests of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


COMING TECHNICAL MEETINGS. 


New England Rallroad Club.—Next meeting, March 11, 
Secy., F. M, Curtis, 

Western Raliway Club. Next meeting, Feb. 17. Rooms, 
Phenix Building, Chicago, Secy., W, D, Crosman, 816 Rookery 
Bldg. 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Feb. 17, Seoy., 8. M, Wickersham, Pittsburg, Pa, 

National Electric Light Association.—Annual meeting, 
Feb. 17-19, at Providence, R, I, Secy., A. R. Foote, Washington, 
p, C, 

Boston Society of Civil Engineers.—Next meeting, 
Feb, 18, Seey., 8. E. Tinkham. 

Engineers’ Club of St. Louis.--Next meeting, Feb, 
18, Seey., Arthur Thatcher, Room 801, Odd Fellows’ Building, 

American Society of Civil Engineers.— Next meeting, 
Feb, 18, Secy., Francis Collingwood, 127 E, 23d 8t,, New York, 

Engineers’ Club of Cincinnat!.—Next meeting, Feb. 
19, Seoy., J. F, Wilson, 

Northwest Rallroad Club.—Next meeting, Feb, 19- 
Secy., H. FP, Robinsen, St, Paul, Minn. 

New York Railroad Club.—Next meeting, Feb. 19. Rooms, 
éhisey House. Secy., H, G, Prout, 

Engineers’ Club of Philadeiphia.—Next meeting, 
Feb, 21, Secy., Howard Murphy, 1122 Girard St, 

Denver Society of Civil Engineers.—Next meeting, Feb, 
24, Seey., Geo. H, Angell, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
March, 2, Secy., G, L, Wilson, 

Western Society of Engineers.—Next meeting, March 
8. Secy., J, W, Weston, 230 La Salle St,, Chicago, 

Technical Society of the Pacific Coast.—Next meet- 
ng March 6, Secy., O, von Geldern, 408 California St, , San Francisco. 

Civili Engineers’ Club of Cleveland.—Next meeting, 
March 10. Seey., A. H, Porter, 50 Euclid Ave. 

Civi! Engineers’ Association of Kansas.—Next meet- 
ing, March 11, Secy.,J, ©, Herring, Wichita, Kan, 

Engineering Association of the Southwest.—Next 
meeting, March 12, Seoy., Olin H, Landreth, Vanderbilt Uni- 
versity, Nashville, Tenn, 

Northwestern Track and Bridge Association.—Next 
meeting, March 18, Secy,, D, W, Meeker, St, Paul, Minn, 


ENGINEERING NEWS. 


A GENERAL INDEX TO ENGINEERING NEWS, 
extending from the first issue of Volume L., in 
1874, to the end of Volume XXIV. (July-Decem- 
ber, 1890), is now in press, and will be issued about 
March 15, in a separate small volume, handsomely 
bound in cloth, which will be sold at $1. Orders 
for the index will now be received. It has been 
carefully compiled, and will contain references to 
every technical article of any importance which 
has appeared in this journal from its first issue up 
to date. The character of each article, whether 
illustrated, editorial, correspondence, news note, 
etc , will also be indicated. It will, therefore, 
prove a valuable work of reference even for those 
whose files are not complete. 


————» 


WE rejoice to learn from the public press, and 
we trust correctly, that the financial embarrass- 
ments of the Westinghouse Electric Co. have been 
overcome, and with them the resulting annoy- 
ances to Mr. WESTINGHOUSE personally, and to 
the other great companies of which he is the head. 
VOLTAIRE, we believe it was, once remarked that 
‘*Men were seldom so usefully employed as when 
they were making money.” If this be true even 
in the broad sense, as it unquestionably is, it is 
plainly still more true of those who, after having 
achieved one great success, prefer to take hold of 
other like enterprises and push them also to suc- 
cess, rather than to live the life of inglorious ease, 
which is their equitable privilege if they choose to 
avail themselves of it. This is true even of mere 
commercial or industrial enterprises, requiring 
merely business sagacity for their management, 
for a high degree of such sagacity is very rare. 
But it is still more true of such enterprises as re- 
quire not merely nor chiefly business sagacity, but 
also a large measure of engineering insight and in- 
ventive skill to get them started and to keep them 
going; for the combination of these diverse quali- 
ties is naturally far rarer than either are separ- 
ately. 


—_—--- 


It is the peculiarity of every one of the ‘‘ West- 
inghouse interests,” so called, that they have 
been new departures in the field of engineering, 
as well as of business and manufacturing. The 
facts in regard tu them are too well known for us 
to rehearse them in detail, but they cover a re- 
markable variety of new engineering enterprises, 
every one of which has been a technical success, 
and every one but the last a financial success as 
well, while the last also now bids fair to prove an 
exception no longer. The complete list of these 
enterprises, as given out by Mr. Westinghouse 
himself, is as follows : 


Dividends 
or net 
Name of company. earnings. 
. Westinghouse Air Brake Co.. J 25% 
Union Switch and Signal Co : 8 to 12% 
. Westinghouse Machine Co f 20% 
. Philadel ciphie (nat. gas) Co 10% 
. Standa we round ( pain Co. 25% 
. Allegheny Co. Li ; 8% 
Fuel, Gas and Mfg. Co............. ory 
. Westinghouse Electric & Mfg. Co 10,0 ( 


QO 4 ym OBO 


There are various other companies of the same 
general nature, like the Consolidated Car Heating 
Co., of Albany, N. Y., in which Mr. WeEstTING- 
HOUSE has important interests, though of less 
moment than in the distinctively Westinghouse 
companies, The particular causes which led to 
the embarrassments of the company, last named 
above, we will not undertake to summarize, nor are 
we well enough informed to do so, but one general 
cause plainly was that Mr. WESTINGHOUSE has 
always had the courage of his convictions, and has 
not stinted expense in putting his enterprises on a 
basis for doing a large business from the beginning. 
It would bave been a public misfortune had this 
liberal policy resulted in permanent: embarwass- 
ment. We rejoice to learn that it has not. 
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THE Evening Post, of this city, calls attention to 
an important feature of the new rapid transit bill, 
which had escaped our attention, in the following 
words: 

It would not be surprising if the elevated railways were 
to go before the Rapid Transit Commission with a request 
for permission to build a second story upon their present 
foundations. As the thirty-second section of the rapid 
transit bill was first drawn it authorized any existing 
railway company to “lay an additional track or tracks on 
a portion or the whole of its railway.” As amended and 
as enacted into law this passage reads: “lay an additional 
track or tracks above, under or contiguous to a portion 
or the whole of the route or routes of its railway.” Ac- 
cording to that phraseology the elevated roads can build 
an entire new structure above their present one, or under 
it or adjoining it, provided they can obtain consent from 
the Commission and from the local authorities. It was 
said some time ago thata scheme for a double-decked 
structure upon the present foundations had been devised, 
and cuts of it were published in a newspcper very friendly 
to JayGouLp. It looks as if somebody very friendly to 
the idea had taken a hand in amending this thirty-second 
section of the Jaw. 

It certainly does look as if the bill had been 
framed with a direct view to enabling the exist- 
ing elevated railways to duplicate their present 
roadbeds by an overhead structure. If they 
should hkewise get permission to add the third 
track, on which much work has been already 
done, they might soon find themselves provided 
with six tracks instead of two on their most 
crowded lines. It was tolerably apparent that 
both the Manhattan and the New York Central 
companies were well enough satisfied with the 
bill as passed, since there was practically no 
opposition to it. 

Nor are we prepared to say that, from the 
standpoint of the public interest, the suggested 
addition of a second deck to the existing elevated 
structures might not bea wise measure. There 
should be an end to the giving away of these pro- 
fitable franchises without due compensation or 
without strict stipulations for the protection of the 
public comfort, but such a second deck would 
give a large addition to capacity without defacing 
any new streets or sensibly injuring private prop- 
erty more than it has been already injured (where 
it has in fact been injured). It would not be an 
adequate substitute for needed improvements like 
the extension of the Harlem Railroad tracks down 
to the City Hall, but it would furnish a possible 
mode fora large and speedy addition to much 
overtaxed existing facilities. 
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ALLUSION was made in our issue of Jan. 24 to the 
defect in the design of locomotive roundhouses, as 
generally constructed, in that any blocking of the 
single exit over the turntable stops all passage of 
locomotives out of the building. This we illus- 
trated by the recent fire at Montclair, N. J., where 
the blocking of the tracks at the turntable in an 
emergency resulted in the burning of half a dozen 
coaches and as many freight cars. Another illus- 
tration of the danger which exists in this common 
type of locomotive shed occurred at Portland, 
Ore., in the latter part of last month, and has been 
called to our attention by a correspondent. The 
following account of the manner in which the lo- 
comotives were locked in the burning engine house 
we extract from the Oregonian : 

Five locomotives and a mail car were in the house at 
the time, and the efforts of the railway hands, the first 
men on the scene, were directed toward removing this 
valuable property to a place of safety. Engine No. 12, on 
which steam was up, was quickly run out on a sidetrack, 
and No. 18, with its cab and the wood supply of the tender 
briskly burning, was next pushed out on the turntable. 
In some way the fore wheels of the engine left the track 
before she had passed off the table, effectually preventing 
any further attempt at removing the remaining engines 
from the burning buildings. These were Nos. 20, 42 and 
17, and in a very short time they were entirely surrounded 
by a burning, roaring mass. The mail car was com. 
pletely destroyed. 

The building in this case seems to have been an 
excellent fire trap, as a carpenter shop filled with 
inflammable stuff was in one part of the building. 


/ 








PPLEMENT TO ENGINEERING NEWS, FEBRUARY 14, 1891. 










HALF 
ELEVATION. 


r 
Pee ing 


nae 





HALF HALF 
PORTAL VIEW. CROSS SECTION. 






_ Center Line 





ara 


STRINGER 
218 6%*6 2°" 60 lbs 
84 000 ibs 


sP re’ Ne =8% 
a [s, e:: 
22, 6 6, 60/bs 


FLOOR BEAM 


All Truss Joints Pin- bearinp 
All Pires 4 

for Camber 
Add x per 100 to Cormmressior Marmbers, 
except interrmedtiate Posts eh 
Deduct 4" per 100 from <anpths of tensile | 
Maernbers 


BRIDGE OVER DRY WOOD CREEK | 
(100 FT. SPAN,) 


FORT SCOTT & SOUTHERN RY. 


i 
| 
| 

Nore 
| 


=- 


BOTTOM LATERALS. 


INTER. TOP STRUT. 
















>2 > ® . So & ns > 
eee SAS SAGA Assumed Dead Loat &% & S$ 8 S$ 88 ss 8 8 
2400tmee ALRR FRSs g 
Live Laad: Two Enpunes Cc) y A AnH ya 
Sea ee TF skate: 9a Sie5u 5 ys 
PORTAL STRUT. re ——— Sie Site 7m ‘ 
B 21S 6%4'= -14°°S, 72 $ lbs. 
RINGER. 
- 29gse se ‘nex fp = (2°97 {Bat 27 Grp > 44 - “ a) 
aoe other “— | Solr eft . 
7 " every tre &b 2% 2 & 8. Day 
459.4 7*6°0 . ; 
FLOOR BEAM 1 ee 
BM ianivit = | 25 | ee 
BIS 64 B= | 1257 | ayy 
V9 76" MeO 
n 150'in 5 Panels of 30! Depth at Middle 28.740, et End 4 
Son. Tap Chord Panel Points tie in a circuter Arc with Radius 
=2/9.571, Chord =W0 and Varsed Sina = 7’ Middle Tap Chord 
me fol ante feud li 
ne Leghes we er ts 
Far Camber: L Tap Chords ee 
Lengrhs in > 
Note. Difference in L 2 iomrmeaare ts 
made in born Holes. Except this and SECTIONAL END ELEVATION AT PIERS 
Posts to be athe. ‘Eraorth an Sapam, SHOWING FLOOR CONSTRUCTION 
constant by W to make Floor Bears and Bot- 
CS LITTLE OSAGE RIVER BRIDGE (150 FT. SPAN.) FORT SCOTT & EASTERN RY. 





GEO. H. PEGRAM, CONSULTING ENGINEER. Missouri PAci 














BOTTOM LATERALS. 






%Z=18 
{Top 7.2! Bi ~=22.5 









45.5 < 
-g=8 Oo 4d i 
elvh ge 20t\ as 214543 $7 ! ~ 
a ge Ae 2L946*5* u 4 


4 Bars, 5</3"= 23.3 Steel 4 Bars, 5°/g "= 27°S Sree/ ~ Sig - = } 2:8.°8 Stee! 
? - ” 


200" in 7 Panels of 28! 5715 








OLS 4°35 *# 


Assumed Dead l 
Live Load: Two Enpyi 








Lattice 3B s 








Vrain weiphing 300 


: 


we § 


Distances X and V to be made 
constant by Washer W to make | 
Floorbeams and Bottom later- 


a/s alike throughout. 
























Aj tle 


«Bh 5A She 9k 


DOumersions: 

Span 200 ‘in 7 Par 
Top Chord Pere! Poi 
Chord /60'and Vers 
tess between Pir Car 
same Bevel. Width 
for Carnber. 
Lenpthe:: Top Chore 
Shorten Bottorn Ch 


Lengths in Fipure ar 


wm 


pressor? Members, 
TS efe. 
Z engpths of terrsile 





OOD CREEK 
N.) 


THERN RY. 


MARMATON RIVER BRIDGE (200 FT. SPAN.) FORT SCOTT & EASTERN RY. 








: . ye . a ; ? 
*ALL STRAINS ARE IN 1000S OF FEET. raph ed i150 oi * aie ai 22g, Ml abutting Chand Einde have 2 
~g°e7!l oe = .3%e =42 —— 
gt = 1% Bis S*E. 
Tope sh “ 2 $4°*3"*5 =<65 


i 7 AP - 126 . es 7 ang’ 
2 Bars, 4/8 "=122"5 Steel 4 Bars, 4°=1j3"= 19° Stee! z Bars, “| 2 Stel 50'S Panels of 30: 


BOTTOM LATERALS. TOP LATERALS. 


LEVATION AT PIERS, 
CONSTRUCTION 


& EASTERN RY. 








ISSOURI PACIFIC RAILWAY BRIDGES. JAMES W. WAY, CHIEF ENGINEER. , 


STRINGER 


“12°8+h2 = 4 
PLS 6 %4A*Z =13"9 
(459. 
ed Dead Load: 350 000 /bs. 


Two Enpines followed by a 
iphing 3 000 1bs par foot: 


LiX OOO O2¢ 
Gh Be Gr 5 55 ie 7m 
ONTS: ; 
00'in 7 Pane/s of 28.5715. Depth at Middle 38°717,at End 24: 

Pene! Points lie in @ circular Are with Radius «220/833, 
O'and Versed Sine =/5. Middle Top Chord Pane! made 4: 
ween Fin Centers to make Chord Sections of equal Lenyths and 

level. Width /7." 
ber. ’ ,” 

0? Top Chords shay of Length and Posts (ggor * 35 / 

» Bottorn Chords and Main Ties (xe55+ 35°). 

3 in Fipure are without Camber. . 


Ends have the sarme Beve/ 


CHAS. HART & SONS, LITH., 86 VESEY ST., ™.¥ 








~~ 
5 » 

F -— 
4 

oe 

¥ - 
s 
~ 
) 
co 





ruary 14, 1891. 


Fs 
In mc * engine houses, however, the fire risk is 
consic ble, and it is to be remembered that a loss 
may result, even when the engine house itself is 
reasonably fire-proof, through the blocking of the 
exit from the house. At the Montclair fire, for 
instance, the engines were wanted to move the 
cars away from the burning freight depot. Cases 
have occurred, too, in which a serious stoppage of 
traffic has resulted from the blocking of the track 
at the turntable. 


AN interesting question is raised in an editorial 
from the Philadelphia Manufacturer, elsewhere 
published in this issue, regarding the advisability 
of a change in the method of raising the money 
required for street construction and maintenance. 
The usual custom is to divide this tax between the 
owners of property abutting on the street and city 
itself, in proportions varying with locality and the 
immediate purpose in view. As a substitute for 
this a small tax on horses and vehicles of all kinds 
is proposed, with the proceeds of this particular 
tax solely devoted to the construction and main- 
tenance of thoroughly good street pavement. 
Theoretically, this scheme seems better than the 
one in use ; but practically we can see a number of 
difficulties in the way of its adoption. The first 
problem would be the securing of an accurate cen- 
sus of owners of vehicles and horses, and a 
second would be the adjustment of the 
tax to the use the owner makes of the 
street. The third and greatest difficulty, however, 
would lie in the disposal of this tax in such man- 
ner as to really benefit the class directly taxed. 
There is no doubt that there is a decided economy 
in a good and well maintained road surface to 
every owner of vehicles and beasts of burden, in 
reduced tractive power and diminished wear and 
tear. But there is alsoa gain to every property 
owner, in better drainage, improved sanitary con- 
ditions and the decrease of noise, dust, etc. The 
question is where to draw the line between the two 
classes for purposes of taxation. The truth of the 
matter is that the streets of a city belong to the 
citizens generally, every one of whom is benefited 
in some varying degree by their excellence, and 
suffers in like proportion from their bad condition. 
There is doubtless room fora more equitable dis- 
tribution of the cost of providing, what none of 
our cities yet have, thoroughly good street pave- 
ments; but the bulk of the money for accomplish- 
ing this end should come from a general tax rather 
than aclass taxation. We shall have something 
further to say upon this subject later. 
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THE plans for celebrating the centennial anniver- 
sary of the establishment of the American patent 
system are rapidly being matured. The pro- 
gramiueas now published includes meetings on 
April 7 to 10, inclusive. The presiding officer on the 
first day is to be President HARRISON and on the 
following days Secretary NOBLE, Hon. FREDERICK 
FRALEY, Prof. S. P. LANGLEY, Secretary of the 
Smithsonian Institute, and Prof. A. GRAHAM 
BELL, of telephone fame. A reception is to be 
given at the Patent Office on the evening of 
April 8 by Secretary NoBLE and Commissioner 
MITCHELL. Among the prominent speakers at the 
public meetings are to be EDWARD ATKINSON, 
Justice BLATCHFORD, of the Supreme Court; 
OcTAVE CHANUTE, Pres. Am. Soc. C. E.; Com- 
missioner MITCHELL, of the Patent Office; Con- 
gressman BUTTERWORTH, who was formerly at 
the head of the Patent Office; Congressional 
Librarian A. R. SPOFFORD, and Professors R. H. 
TuuRsToN, W. P. TROWBRIDGE, Cyrus F. Brack- 
ETT, F. W. CLARKE and THomas GRay. A de- 
tailed programme may be obtained from the 
Secretary, J. E. WaTKins, 811 GSt. N. W., Wash- 
ington, D. C. 

What may be the most important outcome of 
the celebration is the formation of a National 
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Association of Inventors and Manufacturers. A 
meeting for the formation of such an association 
is set down for the afternoon of April 7. Whether 
an influential society can really be organized 
under this broad title, remains to be seen; but there 
is no doubt that if it were organized and would 
then take up in earnest the work of reforming the 
American patent system and bringing it up with 
the times, the society should receive universal 
support. In fact there seemsto be really no other 
object for the formation of such an assuciation, for 
this is, in fact, the one thing in which all inventors 
and all manufacturers, no matter what their occu 

pation, have a common interest. 

That the patent system needs some radical 
changes to make it applicable to the conditions of 
modern science and art, few will deny. A fund 
of over $5,000,000 now stands to the credit of the 
Patent Office in the Treasury, being the total sur- 
plus which has thus far resulted from the opera- 
tions of the Patent Office. This fund should be 
used to extend the facilities of the office, and the 
annual surplus, which amounted to $266,029 for 
the last fiscal year, should be spent to increase and 
raise the standard of the working staff. Other and 
more radical changes are certainly needed, but 
they should be made with great caution. An in- 
vestigation of the subject by an expert commission 
might well be made. 
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THE American navy has now some of the best 
war ships afloat, would have said Secretary TRACY 
at the Delmonico dinner had not the sudden death 
of Secretary WINDOM brought the programme to 
an unexpected close. From notes for this speech 
we are reminded that in 1865 we had a navy of 700 
vessels of all classes, manned by 50,000 men, the 
largest and most powerful fleet the world had ever 
seen. But in 24 years we fell from the first to the 
thirteenth naval power, with little Holland possess- 
ing 94 warships against the 42 of the United States. 
In 1882 we commenced building a new navy. In 
speaking of the new ships the notes say that on 
Oct. 1, 1890, contracts were awarded for three 
ships to cost $3,750,000 in the aggregate, and ‘‘ it 
is not believed that their equal as fighting ships 
exists to-day.” These ships, with a displacement 
of 10,200 tons, have a length of 348 ft. and a beam 
of 69 ft. 3 in., a seaspeed of 15 knots and a maxi- 
mum speed of 16.2 knots. The side armor is 18 
ins., and that on the turrets and barbettesis 17 ins. 
The battery is the heaviest yet proposed, and will 
consist of four 13-in., eight 8-in., four 6-in., sixteen 
six-pounders, four one-pounders and four Gatling 
guns. The weight of these guns, with their car- 
riages, is 671 tons, and they will discharge 
at one broadside 6,500 Ibs. of metal, or nearly 3 
tons. Secretary TRACY graphically explains what 
the 33,000 foot-tons of energy, developed by one 
13-in. projectile, means by showing that such a 
shot would penetrate 26 ins. of solid steel, or lift 
the 10,000-ton ship described 3 ft. into the air. 
And the total energy of all the guns of this battle 
ship would lift her 21 ft. out of the water. ‘No 
battery afloat or designed abroad has equal. power 
or efficiency.” This is the new battle-ship built 
to fight and not to run away. 

Cruiser No. 12 is then referred to by the Secre- 
tary as a commerce destroyer, and especially de- 
signed to run. Here coal endurance is an essential, 
and this ship is of a distinctive type, having no 
parallel in the navies of the world. Her first 
characteristic is great speed, and the contract calls 
for a sustained sea rate of 21 knots per hour, and 
22 knots is expected. With 7,400 tons displace- 
ment this cruiser has a length of 412 ft., making 
her the longest war ship in the world, and a beam 
of 58 ft. The three triple-expansion engines will 
drive three screws, and develop over 20,000 HP. 
She has a coal capacity of 2,000 tons, and could 
steam at 10 knots per hour for 105 days, or around 
the world without recoaling. While Cruiser No, 
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12 has a battery sufficiently powerful to sink any 
Atlantic liner that would be armed for self-pro- 
tection, and has 4-in. deck armor, she is not built 
for fighting war ships, and would keep away from 
them. 

While our ships are few in number as yet, it is 
gratifying to hear that they outrank in class and 
in both fighting and running qualities the famed 
modern navies of the world. We badly needed 
some salve of this kind to heal the wounds of late 
years inflicted upon our national pride, and to 
help us to forget the mortification of these years 
whenever our antiquated ** wooden walls” came 
into contrast with the model monsters of other na- 
tions, But we have gained wisdom by their ex- 
perience, experiments and blunders, and it would 
be the reverse of complimentary to our engineers 
and naval architects if we did not improve upon 
past methods and even present practice in other 
nations. 


The Bottom Facts of the Brooklyn Bridge 
Question. 


Our readers will remember, or will find by 
turning back to our issue of Jan. 24, that we pub 
hshed an article on *‘ The Second Expert Report 
on the Brooklyn Bridge,” in which we made the 
following statement : 

In the italicized sentences [quotations from the Board 
of Experts’ report stating the capacity to be had under 
their recommendations] the second Board of Experts has 
recommended, not simply questionable or hazardous pro- 
cedures, but physical impossibilities ; impossibilities as 
certain, if not so transparently evident, as if they had 
recommended with equal gravity that three pints be car 
ried in a quart pot 

This fact, and no other, we propose to point out and re 
cord at this time, not with either hope or expectation that 
it will influence the appeal of the Board of Trustees to 
the tribunal of Experience, but partly as a matter of duty 
to the public, whose lives and comfort are at stake, and 
partly to lay the necessary foundation for enjoying here 
after the gentle satisfaction of sayiug “ I told you so,’ 
which is the natural right and privilege of every person 
who has the foresight to lay a proper foundation for it 

We then pointed out specifically one of a number 
of reasons which make it certain that the second 
Board of Experts has in fact done just what we 
stated in recommending the plan which the 
trustees adopted three years ago, and which has 
stood as ‘‘ adopted” ever since, though not the 
first step was ever taken to put it into execution; 
perhaps because of a like caution to that above 
quoted which appeared in ENGINEERING NEws of 
April 28, 1888. 

In neither of this cases, however, have we done 
more than to simply announce that the capacity 
claimed was a physical impossibility. We have 
not attempted to demonstrate that fact affirma- 
tively. A communication signed ‘ Dot,” which 
claims to be inspired, and to set forth the precise 
method ‘‘which the Board proposes to employ” to 
accomplish what we have declared to be a physical 
impossibility, was published last week, however, 
which puts a different face on the matter. We 
reprint this communication in full in another col- 
umn. While the claim itself was vague, the de- 
nial of possibility must properly . be vague also. 
When the claim becomes specific, we recognize 
that there is a certain claim upon us to make the 
demonstration of impossibility specific likewise. 

We accept the task with pleasure ; and while we 
are about it we will demonstrate, further, that 
another official or semi-official attempt to explain 
how the alleged miracle could be accomplished is 
likewise fatally defective. About a year ago Mr. 
G. LEVERICH, Assistant Engineer on the bridge 
staff, put forth a pamphlet entitled ‘‘ The Traffic 
Capacity of the New York and Brooklyn Bridge,” 
in which he purported to show by a series of dia- 
grams how trains could be handled under the so- 
called Barnes-Martin plan of double tail-switches 
(see the cut on next page) with almost any head- 
way, from 40 seconds up. 
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PLAN OF THE PLATFORM AND SWITCHING ARRANGEMENTS FOR THE NEW YOFK TERMINAL OF 
THE BROOKLYN BRIDGE AS RECOMMENDED BY THE SECOND BOARD OF EXPERTS. 


[This is a reduced 7 to scale of the specified features of the ground plan which accompanies the Board of 
Experts’ report. It should be referred to rather than the sketch or diagram which accompanies the communication 
signed “ Dot’ (which is not to scale), to understand the actual situation. We have added to this plan (1) the radii of 
the reversed 100 ft. radius curves in which the crossing occurs, and (2)a four car train with engine attached to it in 
position on the stubs and at the platforms. The cars are shown 50 ft. long. and the engine 25 ft. long. The as 
elevated railway station is shown in place. The western limit of the stubs is fixed by law: they are barely long enoug' 
to hold the train with the rear platform projecting over the switch. The station is recommended to be a story higher 
than the present station, having a large waiting room below it ] 
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These two are the only attempts which have as 
yet been made to show a way to accomplish the 
alleged impossibility. They deal with precisely 
the same plan, and emanate from substantially 
the same source, yet it is curious to note that they 
propose radically different methods of handling 
the trains, each of them alike impossible, but im- 
possible for quite different reasons. We proceed 
to dispose of them in chronological order. We 
shall not need to be long about it, nor very ab- 
struse. 

Mr. LEVERICH’s diagrams for 40 and 45 seconds 
headway are reproduced photographically below, 
slightly reduced. The plan to which they (and 
we) refer is shown at the side of them, but more 
clearly and fully in the accompanying large scale 
diagram, which we may briefly describe. 

The trains of four cars come to the incoming 
platforms A and B alternately, and when a switch 
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Diagram for 40 Seconds Headway. Diagram for 45 Seconds Headway. 


PUBLISHED BY G. LEVERICH, ASSISTANT ENGINEER N. Y. & B. BRIDGE, ALLEGED TO SHOW HOW 4-CAR TRAINS CAN BE 
HANDLED INTO AND OUT OF A STATION ARRANGED AS PER SKETCH AT SIDE, 
Incoming plattorm marked 1; outgoing platform, O 
(The diagrams are exact reproductions of the original, except that dark horizontal lines are added to indicate the period of time during which each successive train is occupying 


e crossing or the 50 ft. of track approaching 1t.] 
, 17 ab | LAT Prat tet AEF. 
et ae a 
Se LT Leer aL | ee ot dale 
DK eet hh |B 
wenhiieas Oe 
wy 
mT 
gS 
7 Ws 5s 


Diagram showing separately the crucial features of the train movements called for by the Leverich diagram for 45 seconds headway, and showing the elements of 
impossibility therein. (See note below). 
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Diagram showing the crucial features of the train movements called for by the schedule announced by “ Dot,” and the elements of impossibility therein. 


DIAGRAMS SHOWING THE ELEMENTS OF IMPOSSIBIL!TY IN THE PLAN FOR ENLARGING THE CAPACITY OF 
RECOMMENDED BY THE SECOND BOARD OF EXPERTS. 


[In each of these diagrams nothing is shown except the movements of the trains on the trips which obstruct the crossing; viz., the run of the A train (or the No. 2 tracks in the 
plan above) backing down from the stub, and the run of the B trains (or the No. 1 tracks) running out to the stub. This is shown as explained on cut and in the text.) 
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engine has coupled on at their head precisely fill it. 
When run out on the switch they precisely fill that 
also; in fact, a little more than fill it, there being 
just room for the rear trucks to clear the switch 
when the engine is at the head block. Between the 
train on the switch and the train at the platforms 
there is an interval of some 90 ft., near the middle 
of which occurs the crossing. Over this crossing, 
it will be seen, every A train (on the No. 2 tracks) 
passes in backing down from the stub, and every 
B train (on the No. 1 tracks) passes in pulling out 
to the stub. 

The trains are merely ‘‘ kicked” back from the 
stubs to the outgoing platform, the engine running 
about half way only. Wipe out either the A 
tracks or the B tracks, and we have the present 
single system of tail switching. except for one 
fact; two engines are employed in practice in or- 
der to hasten by a few seconds the process of coup- 
ling on, each engine having a stub track of its 
own. This will be no longer possible under the 
double system. 


Mr. LEVERICH’s diagrams purport tof show just 
how trains are to be handled over these tracks on 
headways of either 40 or 45 seconds. The trains 
are supposed to preserve uniform headways on the 
open road, but stand at platforms for varying in- 
tervals, as noted, for the apparent purpose of mak- 
inga B train, pulling out fo the stub, follow an 
A train backing down from stub very quickly, in 
order to leave a gap of some 20 or more seconds in 
each 90; during which the crossing is not occupied 
by trains, and so can be used by the B switch en- 
gine to back down over the crossing to couple on 
to the next succeeding B or No. 2 train. 

So it could do in safety, perhaps, once out of 
every three or four trials, but for one fatal omis- 
sion: In the few brief seconds which are alone 
available for this operation the B engine is other- 
wise engaged, a couple of hundred feet off, ‘‘ kick- 
ing” down the preceding B train to the outgoing 
platform. By the time this operation is over it 
is too late for it to use the crossing to any pur- 
pose, for the instant at which it ends its ‘‘kicking” 
duties is the instant at which it ought to be 
already pulling out with the next succeeding B 
train in order to get it out of the way in time for 
the passage of the next succeeding A train. This 
sentence is a little complex to follow mentally, we 
admit, but it will become clearer by examining 
the accompanying diagrams. 

All that has been stated (and some other things 
yet to be stated) is easily enough seen from Mr. 
LEVERICH’S own diagrams, if the reader knows how 
to study them carefully, and cares enough to do so: 
but we must be excused for suggesting that the origi. 
nal diagrams are much better calculated to confuse 
and mislead the inexpert than to enlighten them, 
since they are obscured by so much irrelevant de- 
tail. T> make them a little clearer we have drawn 
on some heavy black lines, each of which indicates 
by its length the period of time during which 
the respective trains are occupying the crossing. 
Where this line runs across a shaded area (belong- 
ing to its own train), the train is actually on the 
crossing ; where it ison an unshaded area the train 
is occupying the crossing by being in motion 
toward it from a point 45 ft. or less away. It is 
needless to say that this is as much ‘ occupying ~ 
the crossing as if the train was actually on it. In 
other words, no rational man will schedule an en- 
gine to begin moving toward a crossing from a 
point less than 50 ft. away until a train which is 
passing over it had actually cleared it. This fact, 
we are pleased to see, is recognized in the 45-sec- 
ond diagram at least, for some 4 seconds are 
allowed for reflection after one train has cleared 
the crossing before the next train starts toward it. 
But in the 40-second diagram not even this slight 
concession to reason is made. One train starts 
toward the crossing before another has cleared it, 
because the black lines overlap. 

To make the ‘‘business end” of this diagram en- 


tirely clear, however, we have extracted its sub- 
stance in the much simpler diagram shown below 
it, in which three parallel strips are devoted to the 
respective movements of the A train, B train and 
Bengine, and nothing is shown as to either of 
them except the respective periods during which 
they occupy or need to occupy the crossing. As 
explained below the diagram, the different parts 
of the train movement are shown in three ways : 

1. The period of actual operation of the crossing 
is shown by a double-hatched area. 

2. The preceding period when the train occupies 
the crossing by being in motion toward it wichin 
45 ft. is indicated by dark single hatching. 

3. A succeeding period of 5 seconds only for 
possible ‘‘variation of watches” and irregularity of 
movement is indicated by light single hatching. 

4. The entire period between the clearance of 
the crossing and coming to rest on the stub (which 
includes the 5 seconds.allowance) is indicated by a 
large cross. 

All this isshown on our diagram precisely as 
Mr. LEVERICH shows it in his diagrams, only in a 
way to make it clear; and our diagram shows at 
once to the eye, as clearly as it is possible to show 
anything of that nature, that do what one will 
with these trains, short of actually bunting them 
into each other on the crossing, and granting 
them all to run on time with absolute precision, it 
is an utter impossibility to run switch engine B 
past the gantlet at any time when it is not 
otherwise occupied in another locality. 

This, therefore, is Impossibility No. 1; but there 
is another Impossibility No. 2 in this schedule. 
There is something that looks like a gap where, if 
we could only have one engine in two places at 
once, it looks as if there might be a chance to 
squeeze it through. We may have an engine in 
two places at once by using two engines for the 
B tracks, at least, and probably for the 4 tracks 
also. Can the proposed schedule be made possi- 
ble in this way, say by turning off a switch 
from the inside of a 100-ft. radius curve. which 
seems the only way available? 

By no means. In the first place, such switches 
are impossible. In the second place, they are not 
shown upon the plan, and would have damned it 

at once if they had been, though there are not 
wanting signs which we shall reach later that this 
may have been the real intention from the first. 
In the third place, no relief would be obtained 
from them, and the Leverich schedule or any rea- 
sonable approach to it would still remain utterly 
impossible, for this reason : 

We have heretofore assumed (or rather granted) 
absolute regularity in the movements of trains. 
We need hardly say that this is an entirely im- 
proper and absurd assumption. No trains can be 
run with absolute regularity, even by a cable, still 
less by switching engines, or when loading and 
unloading: and Mr. LEVERICH himself has fur- 
nished us with a measure of the actual irregularity 
which is found necessary in practice in the very 
pamphlet from which we have extracted his dia- 
grams. He records observations made on 20 suc- 
cessive trains running on the minimum headway 
of 90 seconds during the rush hour. The period of 
observation thus covered is only half an hour, and 
we may be quite sure was so selected as to make 
at least a fair average showing. In next col- 
umn is the showing, rearranged from his table. 
Here we see that there was very great irregular- 
ity of movement even in a single half hour, rang- 
ing from 30 to 107 per cent. i. the time required 
for the several movements. We have this week 
made some further observations of like nature 
which we shall publish next week, showing some 
improvement on the LEVERICH record, but essen- 
tially similar tothem. They were not completed 
in time for this issue. 

In Mr. LEVERICH’S record the process of pulling 
trains back to stub, for which heallows only 40 
seconds, actually averages 48.8 seconds, ranging 





ACTUAL RESULTS OF EXPERIENCE IN HANDLING 
BROOKLYN BRIDGE FOUR-CAR TRAINS. 
{Abstracted from table on p. 27 of pamphlet on “Traftic 
Capacity of Brooklyn Bridge,” by Mr. G. LEVERICH, As 
sistant Engineer. Record taken on Friday, Oct. 25, 1889. 
and covering 20 4-car trains, running on 90 seconds head 
way.] 
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all the way from 45 to 63 seconds, and it will be 
seen that itisthe maximum and not the average 
period which must be allowed for tomake a work 
ing schedule. Make this change in the hatched 
portion of our diagram, and see what effect it has! 
Regularity so great as to dispense with 10 or 15 
seconds leeway in each direction for each move 
ment is not attainable, even with a single switch 
ing system, with no crossing to look out for and no 
collisions to fear. How, then, can it be expected 
for an interlacing double system ? 

Here, therefore, is Impossibility No. 2. At what 
precise headway it ceases to exist, and so makes 
the operation of the now famous BARNES-MARTIN 
plan a practical possibility, we do not propose to 
take the trouble to demonstrate now or at any 
other time. Butit is capable of sufficiently vigor- 
ous demonstration if one goes about it rightly, and 
we will tell the Bridge authorities precisely where 
it is, for their instruction, their second Board of 
Experts to the contrary, notwithstanding . It lies a 
little on the wrong side of 60-second headways, In 
other words, the real gain in possible car-dispatch- 
ing capacity, instead of being 100 per cent. as a 
minimum, as the Board of Experts have certified. 
is between 45 and 50 per cent. asa maximum. 
They can never, even for a single turn, dispatch 
more cars than this without an accident, even if 
they ever attempt to carry out the plans. If they 
lay some tracks down somewhere and try it they 
will soon find this out. 

Having disposed of the Leverich schedule we 
have disposed of the only one which is worth seri- 
ous attention. The ‘‘Dot” schedule, which is de- 
clared to be that proposed by the Board of Experts, 
is too absurd for serious attention, and we trust 
that he slanders the Board in ascribing it to 
them. The man or men who made it had waded 
in away beyond their depth. We simply plot it in 
two parallel lines; any one can check the plot from 
our reprint of his letter. It will be seen at once 
the schedule proposes such a movement that they 
must inevitably come into collision every 90 sec- 
onds unless by some happy accident; and im every 
case the A train starts to back toward the crossing 
before the B train has fairly entered upon it. The 
A train bas still nearly 34 cars to get over the 
crossing when the B train starts to back toward it 
with only 40 ft. or thereabouts of clear track be- 
tween it and the crossing ! 
have Impossibility No. 3. 

It would seem unnecessary to further discuss the 
ideas and opinions of any one capable of such a 
bull as this, in so important a matter. No rational 
person is likely to take much interest in them, but, 
nevertheless, we may as well make a clean job of 
it. It will be seen from the notes under the ‘*Dot™ 
diagram that Impossibility No.3 might be cor- 
rected by changing the intervals between the A 
and Strains from 20 and 70 seconds to 30 and 60 
seconds. It is not really possible to do this for the 
the period of 30 seconds which is allowed, for the 
movements of the B switch engine is the least 


Here, therefore, we 


160 





which is possible, even on paper, for driving that 
work; but there may be some one silly enough to 
claim that Impossibility No. 3can be eliminated, 
and we will therefore show further that there is 
an even more serious Impossibility, No. 4, in the 
schedule. 

It will be seen that the apparent purpose of the 
schedule was to make room for that B switch en- 
gine anyhow. But how is this effected? Not 
simply by scheduling trains to collide, but also by 
shortening up the time for train movements to an 
entirely impracticable extent. Tabulating the com- 
parative schedules proposed, in com pariron with 
the actual working of the trains as observed by Mr. 
Leverich, we have the following exhibit : 


COMPARATIVE TIME KEQUIRED IN PRACTICE FOR SWITCH 
ING TRAINS. AND ALLOWED UNDER THE PROPOSED 
LEVERICH AND “DOT” SCHEDUI FS 
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it will be seen that ‘*Dot” proposes to make the 
switching movements in an absurdly short time, 
wholly unwarranted by precedent. It ought to be 
evident from simple inspection of the above table 
that this is wholly impossible, in view of the known 
fact that the traftic is now rushed as much as is pos- 
sible, and that the time needed for the switching 
process fixes the limit of headway. But we will 
demonstrate affirmatively that it cannot be done 
much quicker than now: 

lt will be observed that in switching the trains 
back to stub an average of 16 seconds more is re- 
quired than in switching them forward. Why is 
this? It is because (1) in switching them back the 
engine is in danger of running into a bumper, 
whereas in switching them forward the trains stop 
on an open track, and also (2) because in running 
out to switch the train starts out over 100-ft. re- 
versed curves and has to be cautious, whereas in 
‘‘ kicking” the trains off the stub the track is both 
clearer and straighter. This difference of 16 sec- 
onds, therefore, represents a necessary excess for 
caution in running, and cannot be much abbrevi- 
ated. Assume then that we could cut down the 
49 seconds now used to 30 seconds, what would 
that mean? Plainly that the ‘‘ kick” backward 
could be cut down by something like the same 
number of seconds (not merely ratio) or to 33—19 

) 14 seconds ! 

We have now fulfilled our contract to demon- 
strate affirmatively that two distinct impossibili- 
ties were involved in each of the two official ex- 
planations which have been attempted of how the 
traftic was to be doubled under the plan recom- 
mended by the second Board of Experts, which, we 
may repeat, is the same as that adopted by the 
Trustees three years ago in defiance of the recom- 
mendation of the first Board of Experts, and 
which we then declared to be absolutely unwork- 
able fora number of reasons. Indeed, this last 
Board of Experts has gone farther (probably on the 
principle that while they were about it they might 
as well “zo the entire animal”), and volunteers 
a certificate that the schedules which we have 
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analyzed can still be adhered to with one more 
car per train, increasing the capacity 150 per cent., 
and can *‘probably” be adhered to even on an 80- 
second headway, increasing the capacity 181 per 
cent.! Such statements are merely the wildest folly, 
we care not from whom they come, and utterly dis- 
credit either the care or the intelligence or the 
good faith of those who make them. We say this 
not alone because of what we have already shown 
(which is enough to warrant them), but because 
there are half a dozen other impossibilities or ab- 
surdities which can be shown with equal ease. 
The situation makes us look on it as a public duty 
to fully expose these, in view of the determined 
fighting for bad plans, and for one particular bad 
plan and no other, which has gone on for nearly 
five years, and gone to lengths which the general 
public know little about. They will have a chance 
to know more about it after our next issue. 


CORRESPONDENCE. 


An Accident Due to General Careleseness. 


BuTrTsE, Mon., Jan. 30, 1891. 


To THE EpIToR OF ENGINEERING NEws: 

Str: On Jan, 26,1 sent you a paper containing an ac 
count of a curious railway accident here. 

The wreck occurred on the Northern Pacific tracks in 
Butte on Sunday, Jan. 25, and resulted in 1 death and 6 
serious injuries. The circumstances were as follows: A 
sleeper (that was wrecked) was brought in over the 
Northern Pacific from St. Paul, bound for Portland, 


somewhat delayed, but the usual routine had been fol- 
lowed in starting it out after the passenger train arrived. 

It further appeared that there were no written rules 
about the interchange, but the understanding was that 
the N. P. road was to notify the M. U. if its train was 
late; otherwise the switch engine was to go out with- 
out notice. The passenger train was due at 1:55 P M. and 
wasontime. The freight train left about 2:05; the switch 
engine reached the car about 2:10 and the collision oc- 
curred about 2:15, 

Had a clear understanding existed between these roads 
concerning the transfer of this car the wreck would have 
been less likely to occur. 

Had the Montana Union been as prompt in removing 
the car as this arrangement would seem to demand, it 
would not have happened. 

Had any system of orders and reports between the 
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MAP SHOWING ARRANGEMENT OF RAILWAY CROSSINGS NEAR BUTTE CITY, MONTANA 


and was left on the main track just beyond (east 
of) a high trestle to await switching to the Mon- 
tana Union track over the connecting track 
shown at the east of the map, where it was to be attached 
to the Garrison train. While standing on the main track 
it was wrecked by a double-header Northern Pacific 
freight train, which was started eastward from the 
yards after the arrival of the passenger train, and which 
had attained a speed of between 15 and 20 miles per hour 
when it crashed into the sleeper. There were 8 passengers 
and a porter on the car. 

The car had been dropped, as usual, on the main track 
just beyond the Y, the usual practice being for the M. U. 
switch engine to run up and get the car, pull it back over 
the switch, and then run it north over the connecting 
track. The freight train was regularly scheduled to pull 
out to the cast immediately after the passenger train 
arrived from the east. This was the first trip on the run 
of the leading freight engineer, and he did not know, he 
claims, nor did the other engineer, that it was customary 
to drop off a car in this way. 

The freight train had just stopped at the grade crossings 
just west of the trestle, and was getting under way again, 
running without steam on a sharp down grade. There 
was a pretty heavy up grade beyond. There was a flag- 
man out, but very close tothe sleeper. It was his first 
trip onthe run. Both engines had air brakes, but the cars 
had not, The conductor had been told by a passenger 
conductor that it was customary to drop off a car in this 
way. The switch engine was in the act of coupling to 
the car when the collision occurred. It was slightly 
damaged. There had been some trouble in coupling on 
the curve. The arrival of the switch engine had been 





train dispatchers been in use, it would probably not Lave 
occurred. 

Had the Montana Union crew and flagman who were 
handling the sleeper been active it seems as if the acci- 
dent might have been averted, for the air was fairly 
clear, ; 

Had the outgoing freight been in charge of men who 
were neither dead nor sleeping they should have been 
able to avoid it, for on leaving the N. P. depot, at a point 
about 2,500 ft, distant, they were required to stop at the 
Montana Central grade crossing. This, we are told, was 
done; 1,800 ft. beyond this point they entered upon a 
trestle 1,000 ft. or more in length, under which passes the 
track of the Montana Union and both steam and electric 
motor tracks from the city. The transfer station, as it is 
referred to, where the sleeper was left is but a few hun- 
dred feet beyond the end of this trestle. 

When we reflect that the grade crossing, the trestle, 
the approach to the transfer station and the yard limits 
all combine to reduce the speed of this train to 4 to 6, or at 
most, 8 miles per hour over the entire distance it seems 
almost unaccountable that such an accident could happen. 
Ha; the plainest and most universal of railroad rules 
been complied with? 

They should have received an order cautioning them on 
approaching the transfer, probably; but in the absence of 
all orders the plainest rules of good practice should en 
force caution at every point on the run through the yard. 
The yard limit post is about one-half a mile beyond the 
point where the ancident occurred. 

Taken all in all, this “accident” furnishes an example of 
all-around carelessness and negligence that we may hope 
is seldom equaled, Jas. H. Harper. 
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Foundations.* 


As an introduction to this subject, it can hardly be 
amiss to quote some exceedingly apt remarks upon it 
which were made in an address by that eminently prac 
tical engineer, Mr. JoHN B. JeErvis.* In advising young 
engineers as to designing works, he says : ‘It will be a 
practical question to determine to what extent expenses 
may go. In some works absolute stability and perman 
enc3 are of high importance, especially if great incon- 
venience will arise in making repairs and renewals. The 
foundations, however, of any work should be stable, well 
adapted to support the weight of the superstructure and 
of permanent materials. 

“This is a part that can rarely be renewed without tak- 
ing down the whole fabric, and the engineer should be 
especially careful in this respect. A foundation should 
not be secured by unnecessary expense, as this would bea 
waste of means; but the engineer will be justified in doing 
somethiug more than may appear necessary, rather than 
to fall below safety. If the foundation is exposed to surf 
or running water, especial care should be taken to guard 
against such action, or it may undermine the best work. 
The engineer who looks for eminence in his profession 
must study this branch carefully. It will not do for him 
to make his foundations inadequate, nor will he be justi- 
fied in incurring unwarrantable expense. What he wants 
is enough for security, and his skill is to obtain that, and 
such excessas will provide for all contingencies which 
can possibly happen. 
wm Many small structures may fail, and be rebuilt without 
serious damage; but large works, that provide for the 
current and especially the daily wants of society, should 
have every reasonable protection against failure. The 

eason for this is obvious. Therefore, look well to your 

ourdations.” 

It was my good fortune to listen to these words, and | 
give them as well worthy of remembrance. 

Before proceeding, it may be well to note, for precision 
of thougat, that the word “foundation” is used in two 
senses—first, of the strata built upon, and, second, of the 
substructure or artificial mass upon which a structure is 
to be reared. Taking these in their order, we have, as 
preliminary to every design, to investigate the character 
of the strata upon which we are to build. The extent of 
this examination will depend upon the weight and char- 
actet cf the proposed structure. For example, for a dar. 
of the magnitude of the proposed Quaker Bridge dam, 
not only must rock be reached at every point, but it must 
be examined with the greatest care, in order to determine 
whether there are hidden seams or cavities which might 
develop dangerous leaks. 

In most cases, it is sufficient to reach sound, un¢is- 
turbed earth of a known quality. But this should always 
be penetrated to a sufficient depth, to insure that it is not 
underlaid by semi-fluid or compressible material, which 
may in time yield and cause trouble and danger. Sound 
judgment must also be exercised as to whether the re- 
moval of the upper strata by floods, or the building of 
other works to greater depths, may not in time cause 
u.ovements in the strata underneath; strata which might 
otherwise be safely built upon. 

Even quicksand is a good foundation when confined, 
but this confinement must be made sure. One of the 
most interesting cases on record of damage resulting 
from the movement of quicksand occurred in 1879 at the 
East India docks in London. About 700 ft. of the south 
wall settled, and in one place to the depth of 5 ft., with a 
bulge of 9 ft. at the toe. This settlement was attributed 
to work which was going on at the Midland docks, some 
1,50) ft. away; and not until a “sand-blow” (or outflow of 
quicksand) at the latter point had been stopped did the 
settling of the wall cease. It seemed that both of the 
works crossed an ancient river bed, which had silted up 
and formed a very unstable foundation.t 

Another example well illustrates the necessity for ex- 
amining even rock for hidden defects. The reservoir at 
Montrouge, for storing a portion of the water supply of 
Paris, was placed over a space known to have been more 
or less quarried out by tunneling, and the space filled in 
with rubbish. It was found that the supporting columns 
left were insufficient to support the proposed load; and, 
after much study, it was decided to build addi‘ional ones 
5 ft. square. so distributed as to cover (with the columns 
already standing) a total of about 28 of the whole 
space. Totrouble arose afterward from the weight of 
291 ft. depth of water, together with the massive two. 
storied masonry reservoir.? 

The1aethods used in examining the earth, etc., at the 
site of a structure, depend largely upon the depth to be 
penetrated. If on dry land the trouble is greatly less than 
in a tideway or aswift current. Simple methods of ex- 
amination are: by sinking open test pits; by the use of an 
earth auger; by driving or forcing down witha jack a 
small open iron pipe and withdrawing it, thus bringing up 
samples of the strata passed through; also, by churning 
an iron rod up and down‘by hand, and judging by the re- 

* Lecture delivered before the students of the Renssel- 
aer riseneie es Institute by PF. Cottinewoop, C. E., and 

Prana. Am. Soe. > c. wale. 139. 
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sistance met and the feeling, the character of the earth 
beneath. 

For greater depths tubes 4 ins to6 ins. in diameter are 
driven by a pile driver, using a wooden hammer, and the 
materia] within removed by a sand pump, or by passing 
down a smaller tube inside the larger one, and forcing 
water through the former, thus washing up the materia). 
For rock testing the diamond drill has the great merit of 
furnishing a solid core of the rock passed through. 

For the foundations of the East River Bridge three me 
thods of testing were made use of. For the Brooklyn 
approach test pits were sunk. For the towers 6-in. iron 
tubes were driven toa depth of about 100 ft. below water 
surface, and the contents pumped out by the sand pump; 
the tubes being then withdrawn with a hydraulic jack. 
The New York approach passed over the region knowr as 
“The Swamp.” Here 3-in. tubes were driven by hand, 
and a small sand pump used where needed. The depths 
to sound bottom were then plotted on a map, and contour 
lines drawn representing vertical distances of lft. This 
gave at once the necessary depth of foundations. The 
greatest depth was 11 ft. below tide, making it necessary 
to pump 3,400 galls. per minute while building the first 
course of masonry in the pier at that point. 

Although not quite apropos to the subject, the method 
employed in delineating the work done in removing the 
obstructions at Hallet’s Point in the East River at New 
York may be interesting. Soundings were taken at very 
short intervals before beginning work, and an accurate 
model in wax made from them to scale. This was given 
a thickness which represented to scale at all points the 
actual thickness left in the roof of the excavations under- 
neath and served as a cover, which, when removed, 
exposed an exact model of the workings below. As 
time went on each day’s work was added, so that at 
all times the condition of the work could be seen at a 
glance. 

In deep and navigable waters of any kind, or very 
rapid currents, the examination of the bottom is often a 
matter of considerable difficulty, requiring special ap- 
pliances, but money thus expended is always a good in- 
vestment. 

Leaving this branch of our subject, we will now 
suppose that by some available method we have obiained 
a fair knowledge of the material upon which we are to 
form; we are then met by the all-important question, How 
much load can be safely imposed upon it per square foot 
of area? 

This is necessarily a matter of experimental knowledge. 
We know that rock which is sound and free from seams 
or flaws will bear an unlimited load. We must, however 
make sure that it is sound, and we need also to determine 
its surface slope. If the slope be considerable, it may re. 
quire the cutting of the rock into steps, thus involving 
considerable expense. Even after this is done there will 
be more mortar joints to undergo compression at one 
point than another, and more time must be allowed for 
the mortar to harden. Experiments are lacking as to the 
comparative compression of mortar freshly laid, and 
that of the age of 10 days or more. An exami, 
nation I made some two years since of experiments at the 
Watertown arsenal and elsewhere, showed that under 
equal loads, neat Portland cement cylinders 28 days old 
compressed nearly twice as much as those 34% months old, 
and 2 times as much as those 6 months old.§ 

As an example of the initial compression in freshly laid 
mortar, I would mention one of the brick walls in the 
tower of the Produce Exchange building, in New York. 
The architect, Mr. GEORGE B. Post, states that a meas- 
ured height of 9ft.6 ins. at the time of building com- 
pressed about one-half inch by the pressure of 62 pounds 
per square inch of base, induced by the finished wall, the 
whole having been built very rapidly.| In my own ex 
perience I have seen a tall, well-built brick wall, laid 
in rich cement mortar, warped perceptibly out of the ver 
tical by placing a heavy load too quickly upon the floors, 

The Watertown experiments on brick piers show con- 
clusively an elastic reaction in good and well set masonry. 

We are therefore safe in founding upon a stepped base, if 
we can give time enough for the mortar to obtain a good 
proportion of its strength. 

The question of compression in the joints of masonry, 
must also be considered in all masonry of great height, or 
that subject to heavy loading. Where the mass is not 
homogeneous, asin the case of stone facing an {brick or 
rubble backing, the final result is very likely to be, that 
the stone, having fewer joints, will compress less, and 
will carry much more than its share of the load; and there 
will be spalling off at the angles and cracking of the 
stone, 

This was the case at the new public buildings in 
Philadelphia, and also the lower part of the Washington 
Monument. 

Another corollary is, that in joining new work to old, 
the foundation of the new should be made very broad, 
and the work carried up as far as is practicable without 
bonding with the old. In order to allow for compression 
in building the towers of the East River brid e, three 
courses below the cornice were left uncut until the height 
required to bring them to the Proper elevation for the 


§ Trans. Am. Soc. C. E .. vol. 18, p. 270. i 
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saddies could be determined with sufficient accuracy 
Even in earth work the_ slope of the underlying rock may 
be animportant matter. On the West Shore 
slope was so great at one or two points that the bank 
built upon the earth slid off into the river, and it was 
found to be more economical to bridge the spaces than to 
attempt further filling. 

The next materials to consider are gravel and sand. 
These are practically incompressible, but they should be 
rolled, rammed or puddled after being disturbed; and, as 
has been indicated, must be protected from change by 
washing or other cause. 

I placed 10 tons upon the end of a 12 in. sq. stick of 
timber resting on a thick bed of very fine micaeeous sand, 
in the New York caisson of the East River bridge, with 
out causing perceptible settlement. Mr. MACDONALD al 
lowed a pressure of 8 tons per square foot on the flanges of 
the dise piles supporting the first Coney Island pier.‘ 
The New York pier of the East River bridge rests on sand, 
with a pressure of 6% tons per square foot. The pressure 
under the piers of the New York approach to the bridge I 
made 3% to 44% tons per foot, and not acrack has been 
developed in 1,600 ft. length of masonry. The chimney of 
the steam heating station on Greenwich St., New York, 
transmit 4 tons per 4q. ft. to the fine sand beneath 

Passing to clays, we have now to deal with a plastic 
material, which, under sufficient pressure, will flow both 
outward and upward. For example, Mr. McALPINE 
found that the clay under the Capitol at Albany would 
bear 2 tonsa per sy. ft. at3ft. below the surface; but 
tons at 6 ft. 


road this 


down raised the surrounding surface 
RANKINE gives a formula fur determining the saf 
load on various soils, but it must be used with 
judgment. Without multiplying examples, it would 
seem from experience that 1% tons is a safe 


load per square foot upon clay, while failures have 
occurred at slightly over 2 tons. The piers of West 
minster Bridge at London rested on gravel on a blue 
clay sub-strata, with a pressure of 544 tons per square 
foot, but failed after many years.” 

One of the most interesting examples of founding on « 
mixture of sand and clay is the building of the Washing 
ton monument. As first designed, when one-third built, 
the pressure at the base reached 5 tons per square foot 
It remained in this condition for a number of years, and 
was then found to be 14 ins. out of plumb. The govern 
ment engineers decided that the foundations must be en 
larged sufficiently to reduce the load, when the monument 
was completed, to not more than 10,000 Ibs. per square 
foot at the base. This was done by successively excavating 
and filling with concrete a series of narrow tunnels, thus 
extending the footings to the needed dimensions. It has 
been estimated that in a violent gale this pressure is 
temporarily doubled on the lee side, but no evil effects have 
yet resulted. In this connection it should be remembered 
that a mixture of sand and clay is quite a different mate- 
rial from pure clay; and the load, as it now is, may be 
entirely safe. 

Among the more compressible materials, we come next 
to silt and alluvium. The most extensive experiments 
we have as to the bearing power of such strata were made 
by Mr. M. H. Leonarp,* M. I. C. E., on the Bengal public 
works in India. He found that brick piers transmitting 
1 ton per sq. ft. to the alluvium at Calcutta caused practi- 
cally no settlement; 2,700 Ibs. per ft. caused settlement of 
about 4 in., while 2 tons caused decided settlements. He 
found the least settlement to occur at about 4 to 6 ft. 
depth below the surface, and an increased « ttle- 
ment at either greater or less depths.t These are 
the most reliable experiments that I know of, for 
the reason that they were made on full-sized piers; 
and it is insisted upon by experimenters that absolutely 
certain results can only be reached when the area tested 
is approximately the same as that to be built upon. 
Neither is it safe to jump too quickly at conclusions, as 
the settlement is progressive and often continues for some 
time after the completion of a work. 

In describing Fort Livingstone, which is on a sand 
island near the mouth of the Mississippi, Gen. BARNARD 
says:; “ There were 20 ft. of a fine-grained, dark-colored 
sand, which was firm to the foot, resting upon a soft, 
plastic, slate-colored clay. The belief was held that so 
thick a stratum of sand would distribute the load and 
prevent material settlements. It was found, however, 
that during the building of the fort the great load 
carried the whole mass down from 2 to 3 ft., followed 
subsequently by a further settlement of 1 to 2 ft. For- 
tunately the great thickness of the sand prevented abrupt 
transitions in amount of settlement, and no serious disio- 
cations occurred.” 

The more recent case of the government building at 
Chicago is an interesting one. This was built about 14 
years ego, and recently the government superintendent of 
buildings, Mr. W. Bewt, has stated that during the last 13 
years it has settled 6 to 18 ins., and the movement was 
still progressing. § 
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The best practice in founding at Chicago, on the com- 
preasible soils prevalent there, seems to show that loads 
up to nearly 2 tons per sq ft. are safe; but that beyond 
that the results are uncertain. It is possible that when 
iarge areas are covered this load may be safely increased 
Under the safe load mentioned there is a settlement never 
exceeding 4 to 5 ins. and it ceases in about three years. 

The Tay Bridge in Scotland is founded on a silty sand. 
The piers transmit to the sand, when loaded to a maxi- 
mum, 3to 3% gross tons per sq.ft, After sinking they 
were loaded temporarily with additional weights, such as 
to make a total load of 5 to 54% tons per aq. ft,, which was 
allowed to remain from 6 to 25 days. The additional set- 
Hement thus caused at various piers was 144 to 1% ins. 

At the site of the Paris exhibition buildings the surface 
soll is gravel, underlaid by stiff clay. The loads there 
adopted were about 6,000 Ibs per aq. ft, where the 
«rave! was !0 ft. thick, and 4,550 lbs. when between 5 ft. 
and 10 ft. When the thickness was less than 5 ft., piles 
were driven. At one point tested, a load of 8 tons per foot 
caused a settloment of 11 ins, in twelve hours, while 6 tons 
was borne safely.* 

At the site of the Hudson River tunnel at New York the 
mud on the Hoboken side is of great depth, but is compact 
and tenacious. Gen. Sooy Smrru found that this material 
would barely support a load of 5,580 lbs. per sq. ft. 

As an example of the most compressible of all soils, I 
would refer to the peaty soils in Holland, Observations 
made near Amsterdam showed that a bank of sand 5 ft. 
high (or a ioad of say 800 Ibs, per sq. ft.), comypressed the 
peat underneath to two-thirds its bulk, and a state of rest 
was not reached under about two years. The bank after 
ward bore safely the railroad traffic over it." To save un- 
necessary filling by displacement of the soft earth, the 
wround was given a convex cross section, and covered 
with a fascine mattrass. The sand was uniformly spread 
#o as to retain the convex form, and wattlings were used 
at the sides to keep the sand from spreading. 

On the same railroad line, in preparing a station yard, 
the space was surrounded by a trench 15 ft. wide and 15 
ft. deep, which was filled with sand, and the whole sur- 
face covered with sand toa depth of 3ft. Station puild 
ings were also founded on sand filled into pits to a depth 
of 15 ft, and extending beyond the buildings about 20 ft. 
in wll directions. In all these cases the particles of sand 
lock together much like a pile of cannon balls, and trans- 
mit the pressure imposed to an area which increases 
much more rapidly than the depth, 

It was a matter of great interest to me to find in the 
fourth memoir of the Egyptian exploration fund (1888) that 
in founding their temples on the Nile alluvium the an- 
client Egyptians made use of this method. Mr. PeTRik, 
in describing it, says: “First a space, each way a fcot or 
more larger than the intended building, was marked out, 
and a wall of crude bricks built around it. In some cases 
the space was excavated in hard rawmed mud, and the 
bottom of the space was quite hard and level. This en 
closure thus formed a sunken chamber, which was partly 
filled with clean desert sand, and on that sand the build- 
ing was placed, standing clear of the retaining walls of 
the foundation, with either a few inches or 2 or 3 ft. of 
sand filled between its foundation courses and the walls.’ 
He then goes on to say that he had found the sand under 
the foundations with depths from 2 ft. up to 8 ft. and 
more, 

Asan example of the extreme compressibility of light 
river silt, Mr. Scumipt, who was Assistant Engineer on 
the jetties at the mouth of the Mississippi, states that the 
compression of the bottom at the outer end of the jetties 
was about 70¢ of the total bulk.t 

| have been particular to give these details because the 
young engineer will meet the need of just such informa- 
tion the first time he begins a work. and it is scattered 
every where through the records of existing works. 

(To be continued.) 


The Second Expert Report on the Brooklyn 
Bridge. 


\ correspondent who signs himself ‘ Dot” con- 
tributes to the last issue of the Ratlroad Gazette a 
communication under the above heading, which we 
reprint in full below, in which he attempts to im- 
peach the correctness of this journal in declaring, 
as it did, in its issue of Jan. 24, that “the second 
Board of Experts has recommended, not simply 
questionable or hazardous procedures, but physical 
impossibilities ; impossibilities as certain, if not so 
transparently evident, as if they had recommended 
with equal gravity that three pints be carried in 
a quart pot.” 

** Dot” modestly declares in this communication : 
“My testimony can add no weight to the opinion of 
the Board,” and we agree with him. It islikely to 
have a contrary effect ; tor the method of operating 


ENGINEERING News, Voi. XVIIL, p. 90. 
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Trans. Am. C. E., vel. 8 p. 199. 
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which he pretends to outline is a transparent ab 

surdity, good enough (it now appears) to impose on 
those who read with the eye only, and not the under- 
standing, forthe Railroad Gazette cordially indorses 
it as “‘so simple that it may be followed by any 
one,” but in fact outlining a method of handling 
trains so impossible that it would seem as if even 
the most careless reader could not be deceived by it. 
Nevertheless, ** Dot” claims to speak by insp'ration, 
and as one having authority. This method, and no 
other, according to “ Dot,” is that which the engi- 
neering staff of the Bridge submitted to the late 
Board of Experts, and which that Board indorsed, 
for obtaining an alleged double capacity. It differs 
radically from the schedule which Assistant Engi- 
neer G, Leverton, of the Bridge staff put forth about 
a yearago ina pamphlet on the subject, but both 
these schedules alike are for different reasons demon 

strable absurdities. We discuss them both in detail 
in another column, and we have further concluded 
that while we are about it we may as well make a 
clean thing of adisagreeable job, and show up all 
“The Bottom Facts of the Brooklyn Bridge Ques- 
tion” so faras they are known to us, which is a 
good deal further than has yet appeared from our 
columns. A part of this task we must postpone to 
a following issue. The following is ‘‘Dot's” com. 
munication: 


ENGINEERING News states in its issue of Jan. 24 that 
in proposing to reduce the headway of trains on the 
Brooklyn Bridge to 45 seconds by the Barnes-Martin plan 
of tail switching, “the Boa of Experts has recom- 
mended not simply questionable and hazardous pro 
cedures, but physical im possibilities.” 

I have made careful inquiry into the methods which tte 
Board aeons to employ, and have satisfied myself by 

versonal observation that by means of these methods the 

eadway of four-car trains can be reduced to 45 seconds. 
My testimony can add no weight to the opinion cf the 
Board, but I beg your attention to the accompanying dia- 
gram and atpeeramene, which, thenah less ingenious than 
those of Mr. LEveRiICcH, will possibly be more easily under; 
stood by the general reader. 

Trains from the bridge are delivered cperectely to the 
right and leit of the incoming platform. In practice they 
are run in — with intervals between trains of 20 sec- 
onds and 70 seconds, alternately. After discharging their 
pecsonmors, the trains are taken to the ostgoing platform 
n the following manner by engines X and ¥. Train No. 1 
arrives at Band stands 30 seconds to discharge passen- 
gers, and during this time F couples on at B. 

Twenty seconds later train No. 2 arrives at_4 and stands 
30 seconds to pumere assengers, engine X meanwhile 
being coupled on at / en seconds after the arrival of 
train No. 2 at A, engine F pulls out with train No. 1 to K, 
using 30 seconds or less, and then “‘ kicks” the train to D, 
using 30 seconds or less. 

Twenty seconds after the departure of train No. 1 from 
B,engine X pulls out with train No. 2 from A, and runs to 
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H, using 30 seconds or less, and then “ kicks” the train to 
C, using 30 seconds. 

After kicking the trains land 2 to the cutgoten plot. 
form, both engines stop before’ reaching the switches G 
aud F. and, as soon as train No. 2 is clear of the crossing 
E, the engines pass respectively to B and A. 

Thus train No. 1 bas consumed 30 seconds in unloading, 
30 seconds in passing to K and 30 seconds in passing to D; 
but add to this 15 seconds that engine VF has to wait at G 
for train No. 2toclear the crossing EK, and we have a 
total of 105 seconds. 

Now train No. 3 arrives at B 90 seconds after train No. 
1, so that No. 3has been standing 15 seconds before engine 
F has a clear track to B, But it requires 30 seconds to un- 
load, so there are 15 seconds left in which to pass engine 
Y from G@ to B and couple to train No. 3, an operation 
which requires lese than five seconds. Of course train No. 
4 is delivered at “4” 20 seconds behind train No. 3, and 
then the same switching movement is gone through with 
as with trains Nos. 1 and 2. At the outgoing platform 
each train stands 30 seconds to load and then departs. 

Now one word as to the safety of this plan. As has been 
stated before, no loaded trains use the crossing. More- 
over, the crossing £Z is interlocked with F' and G. so that 
F' and G cannot both stand for the crossing at the same 
time, and the crossing cannot be taken from one or given 
to the other till it is entirely clear. It is also evident that 
there is the less danger of accident in that the move- 
ments of the two engines are for the most part 
in parallel lines. The running of trains in’ pairs will 
have another great advantage, since it will admit of 
loading from both sides ofthe outgoing platform at one 
time. The interval during which no trains are standing 
at this platform will be sufficient to allow the crowd to 
distribute itself evenly over the entire length of the 
platform, so as to pass easily through all the gates, instead 
of choking up those at one end of the trains. 


The Railroad Gazette comments upon this com- 
munication as follows. We reprint it, as we shall 
have occasion to refer to certain sentences which 
we have putin italics. We will say right here and 
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now, however, that the statement italicized below 
as to the procedures of the first Board is to our cer. 
tain knowledge a slanderous misstatement of the 
facts: 


The letter of our correspondent in another column 
shows in a simple manner, which may be followed by any 
one, the method by which the increased n:mber of trains 
which the later Board of Experts has suggested as possi 
ble may be switched and moved over the Brooklyn Bridge. 
when the moderate changes which the Board has recom 
mended shall have been made. Probably the conclusions 
of the Board as to the increased accommodations which 
could be thus afforded would have been generally 
accepted upon the report of the Board, becau 
of the confidence in the judgment of i's mem 
bers felt by all who know them, = had not 
their calculations been impugned by one of 
our contemporaries, of which the Editor-in-Chief had 
submitted to the Board a competitive plan for the Bridge 
termini, and whose opinions would, therefore, have 
weight as those of an engineer who had studied the 
questions involved Yet we are compelled to believe that 
prejudice has led him to consider them chiefly from 
the side of his own scheme, or from the interior of his 
office, being unable or unwilling to adopt any other point 
of view. For we may conceive the loop to be the most de 
sirable terminal arrangement, if it can be made practica- 
ble, while we admit the justness of the calculations which 
show that the capacity of the Bridge to transport passen 
gers may be dowbled without any loop, It will not do for one 
so accustomed to use graphical demonstrations aa is our 
contemporary to ancer at the diagrams of Mr. LEVERICH 
and to call them, as he does, only ingenious looking. 
Such diagrams should be met by showing wherein they 
are wrong, if they are so. In considering the report of 
the second Board, we are, of course, confronted by that of 
the first Board of Experts, which differs from it ina manner 
not to be accounted for by those unacquainted with the 
fact that the first Bourd ignored altogether the teachings 
to be derived from the experience in operating the Bridge 
which had been acquired by its officers, preferring to at- 
tack the questions, presented for their investigation from 
the outside, as problema requiring for their solution only 
an ordinary acquaintance with transportation matters. 
The new Board seems to us to have acted wisely in con- 
sulting with the only persons who have ever had an op- 


’ portunity to beeome acquainted in a practical way, with 


the problems peculiar to this bridge only, some of which 
are of a very grave character. We do, ourselves, hope 
and believe (as no doubt the members of the 
recent Board of Experts do, else they would not have re 
commended experiments to be made with the loop), that 
some scheme of moving the bridge trains ina cycle, fol- 
Jowing one another without switching, may be developed 


which will be safe and useful; yet we applaud the 
prudence of the Board which causes it to recommend for 
adoption only a method which cannot interrupt the pres 
ent enormous traffic of the bridge. 


Mr. WELLINGTON, of this journal, sent the follow. 
ing communication to the Railroad Gazette in par 
tial answer to the statements above. It appears in 
the current issue of that journal : 


TOTHE EpiTor OF THE RAILROAD GAZETTE: As you 
state in your last issue that a correspondent, who signs 
himself * Dot,” “shows inasimple manner, which may 
be followed by any one.” that certain conclusions which 
were expressed in the journal of which [ am one of the 
editors were incorrect; and as you further go on to refer 
to myself as an individual in your comments, correctly 
stating that Ihave myself and submitted for 
considerativn plans for the ge termini, and adding : 
“We are compelled to believe that prejudice has led him 
to consider them [the bridge plans] chiefly from the side 
of his own scheme,” permit me to state: 

1, The methods of handling the traffic which “ Dot” de- 
clares to = me = methods _ the UBoerd “ Bxperts) 

roposes to employ,” Topose accomplish not one only 
but two different cod distinct puystent im possibilities, 
viz.: 

(a) They propose to switch trains back from the incom 
ing platform to the stub switch in 30 seconds, when Mr. 
LEVERICH himself shows (p. 27 of his pamphlet, “Traffic 
Capacity of Brooklyn Bridge”) that this operation requires 
an average of 48.8 seconds, v: in 20 successive obser- 
vations between the wide limits or 45 seconds as a mini- 
mum and 63 asa maximum. These limits I have 
this week ascertained by still more extended time? ob- 
servations to be substantially correct, and it is this limit 
which fixesand controls the headway of trains, which 
has never been reduced successfully below 85 to 96: sec- 


case. The total time a for the page a of 
the train from entrance parture seconds, 
whereas the table above referred mie 176.1 sec- 
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onds (varying in 20 successive trips from 161 to 1% sec- 
onds) is now required to work even a single system. 

(b) They propose the further impossibility that two trains 
shall occupy the same space at. the same time, the rear 
car of train B running out to the stub and the head car of 
train 4 backing down from the stub to the outgoing 
platform, coming into collision every 9) seconds, even if on 
time to the second. 

Permit me to state further : 

2, The diagrams of Mr. Levericn, to which you refer 
in the same connection as if showing the same system of 
handling the trains as that announced by “Dot” are based 
upon an entirely different schedule, allowing 195 seconds 
for the total movement for which “Dot” allows only 120 
seconds; and they propose to accomplish two otber and 
enti-ely distinct physica] impossibilities, of such a nature 
as to make it clear that the necess«ry allowances of time 
for the movements of the B switch engine (marked YF in 

your diagram published last week) was wholly over 
ooked; viz.: 

(a) The schedule requires that the B engine shall be in 
two different places doing two different things at one and 
the same time, viz.: At the rear (west end) of train B' 
kicking it back to the outgoing platform, and at the front 
(east end) of train B', running over the crossing to couple 
on to train B’. 

(b) The schedule further requires, even if this miracle 
were performed, that the trains, the process of unloading 
and the movements of the switch engine shall be all on 
time to the second or collision will result, and if so on 
time, the engine must bein motion toward the crossing 
before train 4 has cleared it. 

These facts you will discover by carefully going over the 
movements of the trains on the respective schedules, 
guided by this statement of the specific points of difficulty ; 
or if not, you will find them pointed out in detail in the 
forthcoming issue of ENGINEERING NrEws, by the aid of 
the graphical methods which you suet? state I am ac- 
customed to use A. M. WELLINGTON. 


Feeder Railways in India. 


An article in The Indian Engineer, of Calcutta, 
Jan. 3, states that the extension of railways in dis- 
tricts which already have railway accommodation 
is being overdone, and that in consequence the re- 
ceipts on many important lines are unsatisfactory, 
while there does not appear to be much chance of 
any substantial improvement for some time to come. 
More attention should be paid, it is said, to districts 
which are as yet unprovided with railways. 


Lines which run through fertile and well populated 
parts of the country are always sure of a fair amount of 
local traftic, but even this, in many cases, is drawn from 
other railways in the vicinity, and the total amount of 
traftic earnings is very slightly augmented thereby. 
Railways which haveto depend entirel, upon through 
traffic are not only liable to be affected by failure of crops, 
the fluctuations of the export trade and other causes be 
yond the control of the staff, but have sometimes to com- 
pete with other lines which can, owing to more favorable 
gradients, cheaper coal, etc., carry goods at a lower cost, 
although the route to be traversed is considerably longer. 

What we now require are feeder lines or short branches 
connecting the main lines with all large marts or agricul- 
tural centers within a reasonable distance; we understand 
that several such lines have been suggested lately, and 
that, in some cases at least, itis proposed to construct 
them ofa much narrower gage than the trunk lines with 
which they are to be connected. This would bea fatal 
mistake, as it would involve the cost of transhipment at 
the junction, and thus entail an additional charge of 4 
annas (12 cts.) at least on every ton of goods carried. That 
the evils of a break of gage are intensified in proportion 
to the shortness of lead has already been clearly shown by 
the correspondence on the relative merits of broad and 
metre gage lines of railway published by the Indian 
Government, and as,in most cases, the feeder lines re- 
quired would not exceed 25 miles in length, while in some 
parts of the country 10 or 12 miles would be the average, 
it is to be hoped that no change from the standard gage 
will in any case be permitted, since, in addition to the cost 
of transhipment, there is certain to be a loss of 
at least 12 hours in forwarding consignments: and 
frequent handling of goods means loss of weight, 
damage to packages, and other evils coo numer- 
ous to mention. So far back as 1862 the Indian 
Government decided that all railways intended to form 
portions of main lines were to be built on the 5 ft. 6ins. 
gage, but at the same time they consented to the Nalhati 
branch being built of a narrower gage asa temporary 
expedient, being convinced that such lines wonld be re- 
placed by full-gage lines of a more substantial character 
whenever the development of the traffic rendered such a 
change advisable After causing serious inconvenience 
for more than a quarter of a century, the Nalhati branch 
is now to be relaid with heavier material and will be of 
the same gage asthe East Indian Ry., of which it will 
form a portion; but there would not have been any great 
difficulty in, and the cost would not have been very ma 
terially increased by, laying the same materials to the 
5 ft. 6ins, gage when the line was first constructed. 
This would have enabled the loaded wagons of the East 
Indian Ry. to run over the branch instead of trans-shipping 
the gooas at Nalbati, thus saving time, expense and roll- 
ing stock 

It is not necessary that the permanent way of feeder 
lines should be of an expensive type, or that heavy expen- 
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diture should be incurred in erecting large stations. Rails 
weighing 40 lbs. per yd., laid on second-hand wooden or 
light iron sleepers, would be quite sufficient to carry the 
heaviest wagons now in use at a speed of 1? or 15 miles 
per bour, and there would not be any difficulty in design 

ing tank engines which would, when in full working 
order, weigh no more than a loaded wagon. Locomotives 
weighing only 25 tons are now in use on several railways, 
and would be quite capable of drawing the light loads 
required on feeder lines, and there is therefore no excuse 
for spending large sums on expensive permanent way 
until such time as the traffic to be carried warrants acdi 

tional expenditure on way and works, Commodious 
goods sheds can be built of scrap rails and corrugated iron 
ata reasonable cost, and buildings of this sort can be 
taken down at any time and rebuilt wherever requited. 

In America light lines of railway are often built and 
worked for years until the volume of traffic justifies a 
larger outlay, and the line is then relaid with heavier 
material by degrees without interfering with the running 
of trains. The same procedure could be introduced with 
advantage in many parts of India, and by following the 
natural surface of the country as much as possible, and 
avoiding expensive bridges, the cost need not be more 
than Ks. 26,000 ($13,000) per mile for the broad gage, and 
in many cases much less, as the landowners would will 
ingly make a free grant of the land, and the staff already 
employed in maintaining the running line could supervise 
the construction, etec., without incurring any extra ex 
pense. Some years ago when referring to light raliways 
in England, Sir CHARLES TREVELYAN said: “Cheap agri 
eultural railways are now being made in various parts of 
the country, but they are all solid, full-gaged railways 
quite capable of bearing the rolling stock of the main lines 
with which they are connected.’ 

More than one instance of country carts competing suc 
cessfully with railways has been reported during the past 
few years, but by careful management and the exercise 
of a little tact, railway officials should be able to hold 
theirown against all comers and command whatever 
traffic has to be carried. The goods tariffs shotild be sim 
plified as much as possible and all unnecessary restric 
tions removed; in fact, every villager should be made to 
understand that the railway is one of his best friends and 
that every reasonable assistance will at all times be given 
toany one requiring to use it for the carriage of goods 
and passengers. 

The construction of feeder lines would certainly result 
in large tracts of land, which are now lying idle, being 
cultivated, as it would enable both land owners and 
merchants to despatch their stock of grain at any time of 
the year instead of waiting until the rains are over and 
the roads have been repaired. 


Tank Sluice with Equilibrium Valve. 





Indian Engineering, of Nov. 22, 1800, contains a 
description of a tank sluice with an equilibrium 
valve, designed by Mr. G. C. LARMINIE, A. M. Inst. 
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Plan of Sturce Head. a 
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C. E., which is here reproduced in its essential fea- 
tures. The purpose of the designer is to avoid the 
troubles incident to the ordinary native method of 
regulating the flow from tanks by means of plugs at 
various levels. 

The use of shutters worked by screws is only conve- 
nient between certain limits, asa shutterof small 
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area, say 2 2 ft.. under 24 ft head of water would 
require a powerful screw and several men to work 
it. The idea of equilibrating sluice shutters is be 
lieved to have originated with Mr. F. M.G. Stoney, 
M. 1. (. E.; but bis gear was not cheap and simple 
enough for use with ordinary tank sluices, 

The arrangement here proposed includes a hollow, 
slightly conical cast-iron plug, open at the top and 
bottom. Cost-iron is used as the most convenient 
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Details of Valve, 


material, and the plug is made slightly conical to 
facilitate its passage into the plug chamber; though 
the nearer cylindrical the plug is made the less will 
be the vertical component due to water pressure. 
As here designed, the total pressure distributed all 
around the sides of the plug, from 25 ft. of water, 
would be 6 tons. If this is supposed to be concen 
trated at two opposite points on the circumference, 
a diagram will show that the verticai component is 
about 515 lbs., and adding to this the weight of the 
plug and lifting rod, the total to be raised is about 
“15 Ibs. 

As described, an ordinary rising screw of just the - 
right length, is keyed to a wrought iron pipe; the 
latter is in turn keyed to the short length of rod 
which revolves in the collar attached to the top of 
the plug. The guide bar is square, to prevent the 
plug from revolving, and is leaded into the bed 
stone at the bottom of the sluicechamber. The dis- 
charge can be regulated toa nicety by the lift of the 
screw. 

The plug chamber is a light conical casting, with 
flanges as shown, with the upper flange leaded or 
bolted to the stone and the lower end set in cement 
The two discharge openings in this chamber are 
each 15 ~ 9ins., and opposite to each other. These 
vents lead’into passages built in the masonry and 
faced with stone, and conduct the water to the main 
channel, as shown on the plan. 

For absolutely water-tight work the plug and its 
chamber should be turned, either over its whole 
surface orin rings. But for most purposes in India, 
this accuracy of fit is not required. The piug and 
chamber will admit of greater area of vent than: 
those shown. The cost of the ping castings is given 
as equivalent to $57.50 of American money. 


A Steam Carriage. 


A steam phaeton has been introduced into Paris by M. 
SERPOLLET, the inventor of an inexplosible steam boiler 
of small dimensions. It resembles an ordinary phaeton, 
and has, under the body of the carriage, a Serpollet mc- 
tor, with an inexplosive boiler and a funnel bent down to 
discharge the smoke under the hind seat of the vehicle. 
It 1s guided by a single front wheel, after the manner of a 
tricycle. As the Prefecture has authorized the police of 
Paris not to interfere with these carriages so long as they 
do not exceed a speed of 16 kilometres, (about 10 miles) an 
hour, it will be well to consider some of the details. The 
tank is capable of holding enough water to perform a 
journey of 18 or 20 miles; the bunker can furnish fuel 
(preferably coke in cities, as it is smokeless) for running 
36 miles. The weight of the vehicle with water and coke 
is 1,250 kilogrammes, of which 70 are fuel and 90are water. 
The engine is of 4 HP., rising to6 HP., and can be con- 
trolled to give several speeds, slow and fast. On a good 
country road a speed of 15 miles an hour can be kept up 
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selling price of coal has severely hampered the engineer- 
ing trades. The tradein pig tron is in a depressed condi- 
tion, and prices are low, if judged by the cost of fuel and 
labor. This trade has been unduly influenced by specula” 
tion, which produced artificial fluctuations. The prices of 
rolled iron are also much below those which generally be- 
long to an active condition of the engineering trades. This 
may be taken as a sign that while the shops are busy there 
is already a falling off in new orders. 

The steel manufacturing capacity of England is so large 
as to keep down prices notwithstanding the great consump- 
tion. Rails, from 70 to 90 Ibs. per yard, have been ranging, 
within narrow limits, about £5 per ton for the last few 
months. Lighter sections of rail are from 10s. to 40s. 
dearer, and there i» no likelihood of an advance. Siemens’ 
steel ship plates sell at quite unremunerative prices, say 
the makers. German competition is felt in the manufac- 
ture of I-beams and other structural iron. Sheffield steel 
is doing well. 

The following table is given of fluctuations in prices 
during the last five years: 


Jan. 

1886. 
Ste am coal, f.o.b. at Cardiff. 09 
W est Hartley coal, f.o.b, at Newcastle 08 
Pig iron at Glasgow, ‘\o. 3.... ... 3 
Pig iron at Middlesbrough, No. 3 Lc 
Iron ship plates at M dalesbrough 412 
rn GNIS | So. a a ab cdepnes oacovvcey ae Bene 517 
Steel bridge plates 617 
Steul rails, f.0.b.......... .. 


* 
D 
a 


SARARMOANM’ 


with seven persons in the carriage. It can be started in 
20 minutes, and the feeding of the engine with water and 
fuel goes on automatically. The stopping, steering and 
slowing are easily managed by the driver on the front 
seat.--Contract Journal. 


Diagram of Metrical Equivalents. 
By request we republish a very neat diagram of 


metrical equivalents, which has been found ex- 
ceedingly useful in converting metrical and old 
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METRIC UNITS, 


units where extreme accuracy is not required. Its 
use is patent to every one, and larger diagrams can 
be made from it to suit special cases. This diagram 
is adapted from one appearing in a German periodi- 
cal by, we believe, Mr. FRED. Brooks, of Boston, 
Mass. 


Engineering Trades Report for England. 


Messrs. Matheson & Grant have issued their 1egular 
half-yearly engineering trades report for England, dated 
London, Jan. 1, 1891. A general resumé of this report is 
as follows: The year 1890 was the most prosperous since 
i873, and the present activity is still in operation and 
likely to last, subject to certain contingencies, for some 
months tocome. The engineering trades in England are 
particularly dependent on foreign enterprise, and the 
South American troubles are now an immediate cause of 
depression. The advance in the price of wages in the col- 
lieries and the more than corresponding advance in the 
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The builders of locomotives and rolling stock have been 
fully occupied in sharing in the demand from abroad and 
in meeting ‘unusually large orders from home. But no 
new works have been started.- The projected works in 
New South Wales have not been established. The report 
says that the growth of similar worksin the United States 
is driving private firms to rely more on foreign trade, 
and they are active competitors for Central and South 
American trade. j 

The leading shipbuilders are now busy, and employment 
is aseured for the next few months; but freights are low 
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and steamers are being laid up, and the summer outlook 
is unfavorable. During une year, 1,271,000 tons of shipping 
were launched in Great Britain. This is slightly less than 
in 1889. 


THE WEIGHT OF RAILS AND SPIKES required per 
mile of track for various weights of light rails is 
given in the following little table, sent us by H. K. 
Porter & Co., of Pittsburg: 


oe ems 7 
rt. _ yd., 
16 
20 


-——-— Spikes. - ——-—~ 

Wt. required 

per mile, Ibs. 
000 


en 
Wt. per mile, 
gross tons. 
253 


313 
393 
474 
55 
e2e x 
703 xk 
88 5 X% 

With reference to hauling capacity of light locomo- 
tives on grades, they say that a locomotive with 10 


Size ins. 
MG X 


x 
x 
x 
x 
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tons on the drivers (cars and rails being in good con- 
dition) will haul 500 tons ona level. On grades it 
will start and haul as follows: 


1% grade, 13) tons. 144% grade, 90 tons. 
2 ry 70 ot 3s ee 45 “ 
5¢ Ty £5 “ RS 10 


The above figures give a little less than half the 
loads which a very light American type locomotive 
with 14 x 24-in. cylinders and 20 tons or double the 
weight on the drivers can haul under the conditions 
named above. Many of the small! locomotives built 
by H. K. Porter & Co. have been working regularly 
for years oa curves of less than 25 ft. radius. 


THE NEW HAVEN BREAKWATER, now under con- 
tract, is to be about 1,400 ft. Jong and 38 ft. in aver 
age height. It will complete the system of break 
waters planned some years ago, and is to cost about 
$1,500,000. Stone is now being delivered for it at 
the rate of 400 tons per day. The East breakwater. 
already built, has increased the channel depth from 
16 to 19 ft. 


AN ARMOR CONTRACT, amounting to 6,000 tons, 
worth $3,500,000, has been made with Carnegie, 
Phipps & Co. The government made a contract, in 
1887, with the Bethlehem Iron Works for an almost 
equal amount; but an additional source is necessary 
to supply the 14,000 tons now needed. The Bethle 
hem works will not commence turning out armor 
until next September. The Carnegie Co. says that 
it can commence delivery in June, 1891, and con 
tinue at the rate of 500 tons per month. 


COLD ATR PIPES are the latest addition to be made 
to the complications already buried under city 
streets. The Economy Refrigerating Co. has been 
incorporated under the laws of New York State, 
and is now asking permission to lay its pipes 
under the streets of Brooklyn. This company 
proposes to furnish means of refrigeration by gas 
from ammonia. This system is already in use to 
some extent in New York, and we understand that 
quite an area about Warren St. is so supplied. 


~ 


A BILL FOR MAKING SOUNDINGS IN THE PACIFI( 
from San Francisco to Honolulu is now before Con 
gress. The naval committee favorably reports the 
amendment to the naval appropriation bill, setting 
aside $50,000 for this purpose. 


A FIREIN THE SHAFT OF THE CHAPIN MINE at 
Iron Mountain, Mich., was recently extinguished 
by extending four lines of hose from the city 
hydrants to the mouth of the shaft and pouring 
water down for 1l hours. The water-works are not 
yet completed, but small temporary pumps have 
been in operation for several months, and a 550,000 
gall. tank was filled with water, thus providing a 
supply sufficient for the emergency. The works are 
being built by Mr. W. R. Coats, under a franchise. 
Mr. Coats informs us that in all water- works con- 
struction he makes a practice of providing temporary 
pumps and keeping the mains filled as fast as laid, 
thus furnishing a dimited fire service until the ele 
vated reservoir, which forms a part of his system, 
is completed, after which the water stored in the 
reservoir is sufficient for quite satisfactory protec 
tion during any ordinary conflagration, at least. 
At Iron Mountain a quite extensive domestic serv- 
ice was rendered by the aid of the temporary pumps 
and the storage tank. 


PHOTOGRAPHING IN COLORS is again announced 
as discovered. M. LIPPMANN, Professor of Physics 
at the Sorbonne, says a cable dispatch, claims to be 
able to reproduce by photography the colors of the 
solar spectrum, as accurately as the outlines or 
shadows are now fixed upon photographic nega- 
tives. He does not claim, however, that his discov 
ery hasat yet passed beyond the experimental stage. 


A Paciric CABLE Co. BILL has been introduced 
in Congress by Senator MitcHELL. The company 
which is thus to be incorporated is to lay a cable 
from San Francisco to Honolulu; thence, via Samoa, 
to New Zealand and Japan. If the cable is laid 
within two years of the approval of the act the 
Secretary of the Treasury is authorized to pay to 
the company $200,000 annually for 15 years. The 
cable must be maintained in good working order 
and transmit 14 words per minute at a charge to be 


. 









: 














February 14, 1891. 





ENGINEERING NEWS. 





165 


— SO r 


fixed in the bill. Government messages are to be 
free and have preference. The capital stock is 
placed at $5,000,000, and bonds $5,000,000. 


A 32-STORIED BUILDING, 442 FT. HIGH, is proposed 
by Mr. Bru: £ Price, an architect of New York. 
The “study” for this building was published in the 
New York Sux of Feb. 8, and shows a structure 
442 ft. high on a plot of ground 75 ft. square. As 
described, the foundation would cover the entire 
building area with the totai weight equally dis 
tributed over it; bed rock is to be used if available. 
otherwise piles, concrete and an iron grillage would 
be substituted. Following modern building methods 
the structure would be acombination of columns 
and steel gir‘ers, supporting the floors indepen- 
dently of the walls, the latter being facing work 
only. Eight large elevators wou!d furnish access to 
the floors. Architecturally the design of Mr. Paice 
is more successful and pleasing than would be ex- 
pected. The general effect is that of the Campanile, 
inthe Piazza of St. Mark, at Venice, which has 
served asa motive. While the building proper is 
steel, the exterior would be in granite, brick and 
terra-cotta. 


THE PLANS FOR THE Fort St. UNION DEpor at 
Detroit, Mich., have been somewhat changed from 
the design published on page 100 of our issue of Jan. 
31. The long wing is to be placed on the Fort St. 
side,as in Mr. GrLBEeRT’s design, and is to contain 
offices on the second floor, with a large room 38 « 58 
ft. at the end for the use of employees asa read- 
ing room and meeting room. The estimated cost of 
the structure is now set at $200,000, and the contract 
is to be let on Feb. 17. Mr. JAs. APPLEYARD of 
Lansing is to superintend the construction, 





THE AMOUNT OF ALUM USED at the filter plant of 
the Terre Haute water-works was wrongly stated 
last week to be one part in 70,000 as a maximum. 
The mistake was due to a printer’s error, the max- 
imum amount used being one part in 7,000, 





THE 24-HOUR NOTATION has been adopted on the 
railways of India, says Indian Engineering. Clocks 
are being supplied to the offices of the Indian State 
railways which show onlya minute hand. The 
minutes appear on the circle usually occupied by the 
hours, and the hour appears through a slot in the 
dial. 


PHOTOGRAPHS Of BAD ROADS are called for by Mr. 
Isaac B. Potrrer, chairman of the roads improve- 
ment committee ot the New York League of Amer- 
ican Wheelmen, 278 Potter Building, New York 
City. A reward of $100 in gold will be paid in sums 
of $50, $30 and $20 for series of not less than three 
photographs. The conditions are that such photo- 
graphs must be confined to subjects that strongly 
illustrate the ‘“‘unfitness” of present public roads, 
especially common dirt roads, used as public high- 
ways. Each photograph must be accompanied by a 
full statement of particulars, giving date, location, 
etc., and marked by a fictitious name for after iden- 
tification. The purpose in collecting these subject 
lessons is a laudable one, and it is to be hoped that 
photographers will take sufficient interest in the 
matter to select from the abundance of material 
that unfortunately exist. 


THE GATHMANN DYNAMITE GUN is to be tested 
by the government at Fort Shyridan, says a Chicago 
dispatch. This gun, the inve: tion of Mr. Louts 
GATHMANN, is said to be capable of throwing a dy- 
namite sbell five miles from a barrel only 9¢ ft. 
long. He uses for his impelling agent liquified car- 
bonic acid gas, which is delivered along the whole 
length of the bore and also serves to keep the barrel 
from overheating. Asfaras can be learned, all 
experiments as yet have been confined to a small 
model of the gun. 





THE NraGARA Power & DRAINAGE Co. is ap- 
plying for a new charter, at Albany, to take the 
place of the old charter of two years ago, The time 
for the commencement of the work is extended tu 
© years, and the capital is to be inorensed from 





$2,000,000 to $5,000,000. The original purpose of the 
company was to supply water and water power in 
the vicinity of the Niagara River. In the new bill it 
would be authorized to construct pipes, conduits, 
cables and other work all over Erie and Niagara 
counties, with power to run under ground about any 
where. 


_ALUMINUM AT $1.25 PER POUND is in the market, 
notwithstanding the doubt expressed, in our issue 
of Jan. 12, concerning a press statement to that 
effect. We have just seen a price list sent out to 
the trade by the Cowles Electric Smelting & 
Aluminum Co., of Lockport, N. Y., giving the fvl- 
lowing figures : In lots of more than 2,000 Ibs., $1.25 
per pound less 20°, discount, and in 1,500 Ibs., 1,000 
Ibs. and 500 Ibs, lots, $1.25 per pound, with 15, 10 and 
5 discount. In 50 to 500 Ibs. the price is $1.25 net ; 
10 to 50 lbs. 31.50, and jess than 10 Ibs, $1.75, per 
pound. 
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RAILWAYS. 
EAST OF CHICAGO. Existing Roads 


Lake Shore & Michigan Southern.—This company 
will expend about $1,000,000 in improving the roadbed on 
its line between Buffalo, N. ¥., and Chicago. 

Western New York & Pennsylcania,—Engineers are 
now resurveying the line for the proposed extension from 
a point on the New Castle Division to Oil Cliy, Pa. A. P. 
Bovier, Elmira, N. Y., is the engineer in charge of work. 

Toronto Belt Line,— Arrangements have been com 
pleted whereby construction will soon be resumed on the 
belt line railway around the cities of Toronto and West 
Toronto, The total length of the road will be 28 miles, 
and of this distance 12% miles will be new construction 
E. D. Edgar, Toronto, Ont , President. 

Chicago & Eastern IUinois,—The engineers of this 
company have reached Campbellsburg, Ind., in their 
survey from Terre Haute, Ind., south to Louisville, Ky. 

New York Central & Hudson River.—Chief Engi- 
neer Walter Katte and other officials of this company are 
inspecting the route of the Mohawk & St. Lawrence R. R. 
from Utica to Clayton, N. Y., preparatory to commencing 
work. They are reported as saying that the road will be 
built, and that work will begin at once. 

Ft. Wayne, Terre Haute & Southwestern,-- Work is 
making good progress on this Indiana railway. Grading 
is completed between Bridgeton and Mansfield, Ind., and 
a large part of the trestling is finished. 

Chicago & West Michigan.- The report isin circula- 
tion that this company has secured the right of way of the 
old Detroit, Charlevoix & Escanaba R. R. between Charle 
voix and Petoskey, Mich., and will begin the construction 
of that line during the spring. 

New York, New Haven & Hartford.—This company 
will construct a station at New Haven, Conn., to cost $60, 
000, and another at the Harlem River, N. Y. The latter 
will be built of brick, and will be 300 ft. long. 

Delaware & Hudson Canal Co —Chaprell & Burke, 
Rutland, Vt., Civil Engineers, write as follows: 


The Ticonderoga ®. R. is projected to connect the Dela 
ware & Hudson Canal Co.’s R. R. with the pulp and 
paper mills of the Ticonderoga Pulp & Paper Co. and 
the Glens Falls Paper Co., near the village of Ticonder- 
oga, N. Y. Its total length will be 2.55 miles, of which 
0.35 miles will be side track About 2.33 milesare now 
completed, and the remaining 1,700 ft. will be finished in 
the spring. The work was light; maximum grade 3%, and 
ma>imum curve 15°. Maurice Dower. of Ballston, N. as 
was the contractor. The road will do both a freight and 
passenger business. 


Projects and Surveys 


State Line & Eastern,.—Incorporated in Indiana to 
build a railway 145 miles long through the counties of 
Lake, Porter, La Porte, St. Joseph, La Grange and Steu- 
ben. Among the incorporators are: Geo. W. Lenn, Leroy 
Armstrong and Walter L. Pratt, all ef Chicago. 

Columbus Terminal,—Chartered in Ohio to build a 
terminal transfer railway in the city of Columbus. 
Among the incorporators are: D. N. Budd, Eugene Powell 
and Chas. E. Bedwell. 

Ellsworth & Tremont.—Henry H. Clark and others 
ask an act incorporating a railway company by this name 
to build a line from Ellsworth to Southwest Harbor, Tre- 
mont Co, Me. 

Greenland & Epping.—An effort is being made by 
the people along the route to secure the construction of a 
railway from Greenland to Epping, N. H.,13 miles. Sur- 
veys were made for the line in August, 1890, by A. W. 
Dudley, Exeter. N. H. It is probable that it will be oper- 
ated by the Portland & Rochester R. R. when completed. 

Tron Range & Huron Bay.—Milo Davis, Arvon. 
Baraga Co., Mich., Chief Engineer, writes as follows: 
Be tsine vin ected = ree ASS = Huron 
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route is through avery rough country. Wallace Ding- 
man, of Butte Creek. Mich.,1s the contractor. It is ex- 
pected to commence work ‘about May lI, and to havea 
peation of the line completed by sept. 1. 1891. The capital 
or construction is being furnished by C. H. Bubl and 
Henry Stephens, and the object of the road is to open up 
the iron mines along the route. C. H. Buhl, of Detroit, 
is President 


SOUTHERN.,-—Existing Roads. 


Kroxrville, Cumberland Gap & Louisville.—Tt is 
announced that work will begin soon on the construction 
of an extension from Middlesborough, Ky., to Curry ville, 
Tenn., 40miles 

Savannah, Americus & Montgomery.—Work on 
the bridge across the Chattahoochee River is making good 
progress. Between the river and Hurtshoro, Ala, about 
12 miles of track have been laid and the grading nearly 
completed. It is expected to have the line completed to 
Montgomery, Ala., by July 1, 1891 

itlantic & Danville.—Construction has commenced 
on the Danville & East Tennessee R. R. east from Bristol, 
Tenn. About 500 bandr will be put at work, and it is ex 
pected to have the section from Bristol to Damascus com 
pleted by Nov. 1, 1891. T. W. M. Draper, Norfolk, Va. 
Chief Engineer. 

Georgia Southern & Florida,— \t is stated that work 
will not be resumed on the Macon & Birmingham R. R. 
until the line from Macon to Savannah, Ga., is finished 
The road now terminates at La Grange, Ga., 95 miles 
northwest of Macon 

Piedmont, Laney & Birmingham..-Work has been 
commenced on a further extension of this road from the 
end of track to Piedmont, Ala., about 19 miles. J. C 
Laney, Laney, Ala., is President. 

thingdon Coal & Tron,.—Wwm. Venetick bas the con 
tract for building the first 4 miles of this railway from 
Abingdon toward Damascus, Va. The road will be about 
30 miles long when completed. 

Fort Payne & Eastern,—It is announced that the 
capital stock of this company, amounting to $2,000,000, 
has bee: subscribed and that steps will be taken at once 
to extend the route to Rome, Ga., and ultimately to the 
Atlantic coast. It is stated that surveys wi!l begin at 
once, 

Projects and Surveys. 

Pennsboro, Auburn & Glenville.—Mr. P. Kimball. 
Pennsboro, W. Va., is President of this company, whose 
organization was noted some time ago. 

Richmond & Chesapeake.—I\t is announced that this 
company, organized some years ago to build a line of rail 
way from Richmond, Va., to Wicomico, Va., about 50 
miles, has been reorganized and that construction wil! be 
renewed. The officers of the company are: Mr. L. A. 
Reed, of New York City, President: C. E. Belvin, of 
Richmond, Vice-President, and Herman R. Baltzer, of 
New York, Treasurer Bonds tothe amount of $2,000,000 
are to be issued, and it is said that arrangements have 
been made to place them with a syndicate of New York 
and foreign capitalists. The carrying out of the scheme 
involves the building of a tunnel about \ mile long, for 
entrance to Richmond, and it is believed that this will be 
utilized under a contract or lease by the Richmond & 
Petersburg and the Richmond & Fredericksburg railways 
and probably also by the Norfolk & Western R. R. 

Henderson State Line.—Survey- are now in progress 
for this line from Henderson to Bowling Green. Ky., 100 
miles. S. K. Sneed, Henderson, Ky., President. 

Asheville & Thermal Belt.— A bill is before the North 
Carolina Legislature to charter this company to build a 
railway from Asheville to Rutherfordton, N. C. 

isheville Southern.—Application will be made to the 
North Carolina Legislature for a charter to build a rail 
way by this name. 

Alabama, Florida & Chattanooga.—A bill is before 
the Alabama Legislature chartering a railway company 
by this name. 

Spartanburg & Clifton.—The preliminary surveys 
for this South Carolina railway have been completed, and 
it is stated that work on construction will begin soon. 

Charleston, Kentuchy & Western.—H. Clay McKee, 
of Mi. Sterling, Ky., writes us that this road is to run 
from Mt. Sterling to Middlesborough, Ky., a distance of 
180 miles. Surveys will begin in the spring and construc- 
tion begun during the season. 


NORTHWEST.—Existing Roads. 
Chicage, Burlington & Northern.—It is stated that 
surveys are being made for a branch to Rochester, Minn. 
Pacific Short Line,—lt is reported that the western 
stockbolders of this company have purchased the interest 
of the New York capitalists and will at «nce extend the 
line west from O’ Neill, Neb. 


Projects and Surveys. 
Belleville & St. Louis.—Edward L. Thomas, of 
Belleville, lil., writesas follows: 
This road is to run from East St. Louis thea: 
coal lands, a distance of 10 miles, ond eitimatel; oy os 
Belleville. i. 3% miles further. The work is fight. 
Thomas & Boling have the contract for grading the first 
- oo. the work to be completed by Apri Tracklaying 
ey after, and the cond is to _ c wn 
pleted Se. . uy 1. per President ft eee tater pepy is 
. Louis, ¥ a e € a yi 
Wm, A. Rets, St. Louis, Mar *”  Fhsineey is 
Muscatine, Rock lolend & Peoria,—Chartered in 
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Ill. Among the incorporatorsare: Andrew Henry, Peoria, 
ll.; 8. J. Hodge and Geo. Hodge, Wenona, Ill. The 
principal offices will be at Peoria, IL. 

Fremont & Yankton.-—At the annual meeting of the 
directors recently held the following officers were elected: 
President, J. U. Love; Secretary, C. Christensen, and 
Treasurer, W. R. Wilson, It was decided to begin the 
surveys for the line, which is projected to run from Fre- 
mont, Neb..to Yankton, 8, Dak., about March 15. The 
general offices will be at Fremont. 

Dulath, Red Lake Fatls & Northern,.—The surveys 
for this line from Red Luke Falls, Minn., east toward Du 
Iuth, Minn., have reached a point near Grand Rapias, 
Minn.. on the Mississippi Biver. A very favorable route 
is re; orted to have been secured. The engineers are now 
at work from the river east to Duluth. E. T. Abbott, of 
Minneapolis, Minn., is Chief Engineer. 


SOUTHWEST. Existing Roads 

Choctaw Cral & Railway Co,—It is stated that the 
financial troubles of this company have been practically 
settled and that construction will be resumed at once, 
The line between McAlister and Reno City, Ind. Ter., will 
be completed first. 

Little Rock & Memphis,—The Memphis, Little Rock 
& Pacific R. R. Co. has been chartered to build an exten 
sion of thisroad from Argenta, near Littie Rock, Ark., 
to the Indian Territory line, a distance of about 150 miles, 
The scheme includes the construction of a $300,000 bridge 
across the Arkansas River at Little Rock. Among the 
incorporators are: J. M. Rose, Little Rock, Ark.; D.C. 
Rugg, Hot Spr ngs, Ark., and H. L. Schwanecke, Little 
Rock. 

Projects and Surveys. 

Houston BKelt,—-At a meeting of the directors recently 
held it was decided to commence the construction of this 
li-mile belt’ transfer at Houston, Tex., at once. The line 
will encircle the city, connecting with all the railway lines 
converging at that point. Its principal busini ss will be the 
transfer of freight, but it will also do a 
business. 


ROCKY MT. AND PACIFIC, 
Canadian Pacific 


passenger 


Existing Roads. 

The 3,000-ft. bridge across the Fra- 
zer River, on the Missouri Branch, has been completed, 
Tracklaying will begin at once onthe section south of 
the river, and it is expected to have the whole line com- 
pleted in twe months. 

Union Pacijic,New steel rails are being laid on the 
branch from Nampa to Boisé City, Idaho. 

Northern Pacisic.—Grading on the line from Acosta, 
Wash., has been completed, and work is now in progres, 
on the bridges. No tracklaying can be done for some time 
on account of the weather, 


Satsop.—This company and the Seattle Lumber Co, will 


be consolidated under the name of the Washington South- 


ern Ry. Co. The road is now 14 miles long, and doesa 
lumber business only. It is the intention of the new com. 
pany to extend the line to Port Angeles, Wash., and to the 
Pacitic coast. J. R. McDonald, Seattle, Wash., Presi- 
dent, 

Projects and Surveys. 

Denver, Apew & Western,—Chartered in Colorado to 
build a railway from Denver to Lookout Mt. It is expect- 
ed to have the road in operation by June 1 next. The gen- 
tlemen backing the scheme are ex-Senator H. W. A.Tabor, 
ex Lieut. Gov, W.G. Smith and William C. Miller. En- 
trance to the city of Denver will be secured by an arrange 
ment with the Denver & Rio Grande R. R. Co, 

Tintic,—This company, noted last week, has completed 
its organization by electing the following officers : Presi 
dent, Geo. A. Rice; First Vice President, A. E. Hyde; 
Second Vice- President, W. W. Chisholm; Secretary, J. A. 
Cunningham, and Treasurer, L. A. Bailey. The line is 
torun from Provo or Springville, Utah, southwest to 
tintic, Utah, a distance of about 50 miles. The esti- 
mated cost is about $1,000,000. This includes con- 
struction, equipment, depots, and everything complete. 
The rails are to be 56-Ib.steel, with 3,000 ties to the mile. 
The grade does not exceed 1s for 30 miles, 3% for the fol- 
lowing 7 miles, and 2% for the last 13 miles. The maximum 
curvature will be 10°, there being no curves to speak of 
outside of the 7 miles south from Goshen. The equipment 
is to be first-class in every respect, but chiefly freight, as 
the main object_of the road is to handle all the ores from 
the mines along the route, as well as from numerous 
other points, to be reached eventually by branches. Work 
begins us soon as the frost is out of the ground, and the 
road is to be ready for operation by Aug. 1. 


CITY TRANSIT. 


Electrical Railways.—New lines or extensions are re- 
ported as probable in the following cities: NeWton, Mass., 
address the Street Railway Co.; Olympia, Wash.; Clay- 
ton, Mo., address the Lindell Electrical Ry. Co., St. Louis, 
Mo.; Atlanta, Ga., address the Capital Ry. and the Atlanta 
Street Ry. 

Calais, Me.—A bill has been introduced in the State 
Legislature by Representative Newton to incorporate the 
Calais Electric R. R. with a capital stock of $100,000. 

Derry Depot, N. H.—A charter for an electric line to 
Chester is now before the Legislature and will probably be 
passed, it is said. 


Fall River, Mass.—A local newspaper reports that 
there is no doubt of the construction of an electric freight 
and passenger railway in this city. A bill granting a 
franchise has already passed the House an‘ is now te ore 
the Senate. The proposed location is almost entirely on 
private property, the owners of which have thus far been 
favorable to the scheme. 

Bridgeport, Conn.—The Bridgeport Horse Ry. will 
be changed to an electric line in accordance with plans 
and specifications prepared by the Thomas Murray Co., 
% Liberty St., New York. The same company also has a 
contract for a 16-mile electric line at Long Branch, N. J. 

Jamestown, N. ¥.—The Common Council has given 
the franchise of certain streets to the Jamestown Street 
Ry., and also given the same company permission to 
change its present lines from a horse to an electric rail- 
way. Inreturn for this, the city will receive 3% of the 
gross receipts of the company. 

Lockport, N. Y.--An electric railway from Rochester 
to Niagara Falls is reported to be under discussion. James 
McCollum, of Newfane, can give further information. 

Irvington, N. J.--The Electric Lighting Co. has re- 
ceived a 5 year contract to light the village with 16 c. p. 
lamps at $16.66 per lamp annually. 

Trenton, N. J.—It is reported that Philadelphia parties 
have bought right of way for an electric road between 
Salem and Quinton. 

Scottdale, Pa,--An electric railway is projected from 
Dawson to Juniata, a new coke town, near Connellsville. 
Col. A. J Hill, of Dawson, is interested in the project. 

Danville, Va.--The entire plant of the Danville Elec- 
tric Street Car Co. was burned Feb. 6; the loss is between 
$15,000 and $20,000. 

Memphis, Tenn.—lIt is reported that the East End Ry 
is contemplating the construction of an electric plant, and 
that a new company is being formed to build several lines 
through Chelsea. 

Lexington, Ky.—The Passenger & Belt Ry. will build 
2 miles of additional track. 

Terre Haute, Ind.—The Terre Haute Street Ky. has 
purchased the Vigo Street Ry. and will soon begin to 
extend and improve the track of the purchased lines pre- 
paratory to introducing electric cars. j 

Brazil, Ind,—Terre Haute parties are said to have ob- 
tained franchises for the construction of an electric line 
from this town to Harmony. 

Chicago, Ilt.—The 95th street electric railway will, it 
is said, be built mainly by the property owners along the 
proposed route, who are to pay a bonus of $10,000 per mile. 

Seattle, Wash.— An clectric railway route bas been sur- 
veyed from this city to Brooklyn, and some of the con. 
tracts for its construction have been let. D. T. Denny can 
give further information. 

Dummy Railways.—Cartersville, Ga.—A dummy 
line to Emerson will probably be built. 

Renfroe, Ala,—The Renfroe Street Ry. has organized 
with W. A. Jubinger President, to build a dummy line. 

Horse Railways.—Lewiston, M-e.- The Lewiston & 


Auburn Horse Ry. will, itis said, manufacture their own 
cars and also supply outside orders. 


La Grange, Ga,—F. M. Longley, F. M. Redley, J. P.~ 


Thornton and G, E. Dallis have applied to the City Coun- 
cil for a street railway franchise. 

Cincinnati, O.—G. R. Werner, E. Locke and F. W. 
Freeman have applied for a franchise to construct and 
operate a double track railway on a number of streets. 

Seymour, Ind.—The Council has granted a franchise 
to B. F. Price for a railway ona number of streets. The 
entire line will, it is said, be completed within six months. 

Port Huron, Mich,—The Chestnut & Griswold Street 
Ry. have recei ed a franchise for an electric or horse rail- 
way. 

New Companies.—Adams’ Electric Ry., East St. 
Louis, Ill.; capital stock, $5,000,000; incorporators, E. V. 
Rings, A. E. McRee, E. A. Engler. East Cleveland, Eu- 
clid & Wickliffe Street R. R., Euclid, O.; capital stock, 
$15,000; incerporators, R. A. Hunt, H. Avery, F. B. Tracy 
and others. Valley Street Ry., Seattle, Wash.; capital 
stock, $125,000; incorporators, J. Horton, J. Lines, J. A. 
Gould and others. New York & Suburban R. R.; capital 
stock, $500,000; incorporators, C. Hadden, A. W. Dieter, 
A. J. Willets. W, H. Duryea, of Brooklyn. 


HIGHWAYS. 


Massachusetts .—Two roads will be built in South Fra- 
mingham. There will be two bridges over the Boston & 
Albany R. R. Plans and specifications for the roads are 
on file at the office of the county engineer. Proposals will 
be received until March 3 by the County Commissioners of 
Middlesex Co., Court House, East Cambridge. 

Texas.—The House Committee on County Roads and 
Bridges are formulating a scheme for working the county 
roads. Their plan is one they think superior to the Potter 
bill in the Senate. They bave divided the subject into 
three parts: Ist, the method; 2d, the men who are todo the 
work, and 3d, the revenue necessary. Bills covering each 
of these subjects will be framed by the committee. The 
bill for the first branch has been printed, and provides for 
a county road superintendent and one assistant superin- 
téndent for each commissioner’s precinct. The salary of 
the superintendent is not to exceed $100 a month, and his 
term of office 12 months. He is to give bond for 


$5,000, with 3 good sureties, for faithful performance 
of duty. The assistant superintendent for each commis 
sioner’s precinct to receive not more than $2 perday. The 
superintendent to have control of all tools, implements. 
teams, etc., and to direct the work of all assistant super 
intendents, overseers, employees, hands and convicts, and 
to superintend all work of grading, draining or laying out 
of roads, purchasing material and building bridges. He 
shall have his office in that of the county judge, where a 
book shall be kept with separate accounts of the different 
road and bridge funds. He shall, as nearly as possible 
spend in each precinct the money collected there for road 
building and repairing. He shall make regular reports of 
all work done to the county commissioners’ court at its 
regular term, or whenever called on by the county judge 
to do so, and all his vouchers shall be approved by that 
functionary before the same are paid by the county treas 
urer. 


BRIDGES, TUNNELS AND CANALS. 

Bridges,— Ottawa, Ont.—At a meeting of the stock 
holders of the Interprovincial Bridge Co., held recently, it 
was decided to open books for subscriptions to stock at 
once. Efforts will also be made to secure bonuses fromm 
the Dominion and Provincial Governments and from the 
various railway companies. The company was organized 
about one year ago. 

Littleton, N. H.—The citizens will vote soon on the 
proposition to build a bridge across the Connecticut River 
at this point. 

Baltimore, Md,—Plans have been prepared for an iron 
bridge on North Ave., to cost $388,000. The bridge will be 
built jointly by the city and the Baltimore Belt R. R. Co. 

Indiana polis, Ind,—Severa) plans have been prepared 
for the proposed Virginia Ave. viaduct. 

Winston, N. C.—The Winston-Salem Iand & Improve 
ment Co. will construct an iron bridge at this place. 

Leathers Ford, Ga,—A bridge over the Chestatec 
River at this point is talked of. F.M. Williams, Dahlon- 
ega, Ga. 


Atlanta, Ga,—The City Council has appropriated $25, - 
000 toward the construction of the Forsyth St. bridge. 

Ocean Springs, Miss —A bridge will be built across 
Fort Bayou near this point. 

Caldwell Co., Tex,—Five iron bridges will be built by 
this county. 

Sellwood, Ore.—The Sellwood Bridge Co., of Portland, 
Ore., has been incorporated. The object is to construct 
and operate a toll bridge across the Willamette River a: 
Sellwood; $100,000 is the value of the capital stock. FE. B. 
Williams, M. A. Hackett and A. W. Lambert are the in- 
corporators. 


WATER-WORKS. 


NEW ENGLAND. 

Lamoine Beach, Me.—The Blunt’s Pond Water Co. 
has applied for a charter allowing it to construct works, 

Turner’s Falls, Mass. —The pumping station at Lake 
Pleasant was burned Feb. 7. 

MIODLE. 

Albany, N. Y.—The prevalence of typhoid fever is 
attributed to the quality of the Hudson River water sup 
ply. 

Auburn, N. ¥.~A bill authorizing the construction o: 
purchase of works by the city is before the Legislature 
The present works are owned by the Auburn Water 
Works Co., and give excellent service, but it is claimed 
that the rates are too high, and that municipal ownership 
is preferable. 

Newark, N. J.—A 2%in. supply main from the low ser 
vice reservuir to connect with the distribution is project 
ed. 
Vineland, N. J.--The Vineland Water-Works Co. bas 
been incorported; capital stock, $75,000. Works were 
built here in 1886 by Charles J. Keighley. 

Lebanon, Pa.—W.T. Burnside, City Engineer, has sent 
the following: 


Bids will be received in gross for the construction of a 
35,000, ll, storage reservoir and appurtenances. The 
dam will have a length of 280 ft.,and extreme height of 
42 ft., inner slopes of 3, and outer of 2to 1. The water sur- 
face will be 44% acres. There will be a 16-in. drain and a 
12-in, effluent pipe. 


Millvale, Pa.—F. Klussman, President, informs us 
that the Bennett Water-Works Co. put works in operation 
Jan. 26. Water is pumped to a tank and there are about 
5 miles of mains. 

Elkton, Md.— Address G. A. Blake regarding proposed 
works. 

SOUTHERN. 

Berryville, Va.—The bids previously invited and re. 
ceived have all been rejected by the Berryville W ater Co.. 
and new bids for complete works will be received until 
March 2, T. 8, Thompson is Secretary. 

Bluefield, W. Va.—The Bluefield Water-Works and 
Investment Co. propose to complete the water-works. 

Columbia, S. C.—Bids are wanted by the city until 
March 2 for a 3,000,000-gall. water-power pump, with 
wheels and appurtenances, and a 20 x 75-ft. stand-pipe. 
Address W. J. Cathcart, City Clerk. 

Washington, Ga.—It is reported that works ave to be 
built by M. P. Carroll, E. J. O'Connor, of Augusta, and 
others. 

Clarksdale, Miss,—W orks are prajected, 
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Grenada, Miss,—Address Alexander Allison or the 
Mayor regarding proposed works. 

Cleveland, Tenn.—Ingersoll & Peyton, Attorneys, 
Knoxville, inform us that George W. Sturtevant and W. 
H. Whitcome will build works to cost about $50,000, hav. 
ing contracted with the city to that effect. 

Dayton, Tenn.—W orks are projected. 

Greenville, Tenn—Address J. B. Spencer regarding 
projected works. 

Union City, Tenn.—Application for the incorporation 
of the Union City Water Co. has been made. 


NORTH CENTRAL. 


Cincinnati, 0, — Superintendent Thorp has recom 
mended the awarding of a contract for two 6,000,000-gall. 
pumps to the Holly Manufacturing Co, for $53,000. 

Niles, O.—J. B. Strawn has been making surveys and 
estimates for works for the city. 

Angola, Ind.—W. M. Carr, City Clerk, informs us that 
they expect to have works this coming season. 

Chicago, Ill.--A. W. Cooke, City Engineer, informs us 
that specifications are being prepared for two new bori- 
zontal compound condensing engines with a capacity of 
12,000,000 galls. each, to be placed at the Hyde Park pump 
ing station. 

Du Quoin, IU.--J, R. Truesdale has sent the following: 


Six 6-in. Cook wells, with a combined daily capacity of . 


650,000 galls., have been sunk. A company will be organ- 
ized in a few days, and it is expected that works will be 
completed by June 1. A_ 1,000,000-gall. pump will lift 
water to a 12% x 123-ft. stand-pipe. ‘lhere will be six 
miles of cast-iron mains and 50 hydrants. The estimated 
cost is $75,000, Population, 5,000. The works will be built 
by the company. 

Quincy, IU.--Plans for new works, to be owned by the 
city. have been accepted by Council, and the committee 
appointed to confer with the owners of the present plant 
have reported unanimously in favor of the plans. Messrs. 
McRitchie & Nichol, Chicago, are the Engineers, G. H 
Walker, J. H. Fischer and Samuel Harrop constitute the 
committee. The works are estimated to cost $620,000. 

Wheaton, Ilt.---The Wheaton Electric Light & Water 
Co. has been incorporated; capital stock, $20,000, 

NORTHWESTERN. 

Glenwood, Ia,—The following is from Seth Dean, 
Engineer: 

The artesian well is completed, having reached a depth 
of 2.000 ft. There is an abundant supply but no flow. 
Water-works will be put in this spring. 


Orange Grove, Ia,—Contracts for a well have been 
let. 

Perry, Ia.—The following is from 8S. M, Thornley: 
Mayor: 


The city contemplates granting a franchise for works, 
and will rent 21 hydrants at $75 per year on the start. 
Fuel is cheap and flowing artesian water can be secured 
at a depth of 100 to 110 ft. 


Hay Springs, Neb.--Madison Finch informs us that 
bonds for works have been voted. 

Springfield, 8, Dak.--A. T. Bridgeman, City Clerk, 
informs us that about 1,800ft, of 4,5 or 6-in. pipe will be 
laid from the new well this t eason. 

Helena, Mont.—Additional works have been com 
pleted by the Helena Consolidated Water Co., which will 
give the city a full gravity supply. 

SOUTHWESTERN. 

Mound City, Mo,—W. Kiersted, Kansas City, informs 
us that the works were accepted by the city Feb. 2. 
Water is pumped from4 6-in. Cook wells, 88 ft. deep, to 
a stand-pipe. There are about two miles of pipe and 16 
hydrants. Population about 2,000. 

Morrillton, Ark.—W. E. De Long, Dardanelle, informs 
us that he has a franchise for works here. 

Cleburne, Tex.—The Cleburne Ice, Light & Water Co: 
has been incorporated; capital stock, $50,000. Works 
were built here in 1883-4 by the town. 

Waco, Tex.—The Waco Water-Works & Light Co. has 
been incorporated; capital stock, $500,000. The Waco 
Water & Power Co. and the Bell Water Co. both have 
works in operation here. The new company may be a 
reorganization of one of the old. 

PACIFIC. 

Los Gatos, Cal.—The following is from T. G, Murphy, 

President, San Francisco : 


The Cold Spring Water Co. yeogeens to let contracts for 
works about March 1; estima cost, $25,000 to $30, 00u. 
The supply will be ; gravity from a reservoiron a moun- 
tain stream, S. W. Smith is Secretary. Population, 1,500. 


Monrovia, Cal.—C. O. Monroe informs us that the 
amount \o be expended by the city for additional supply, 
including pipe and reservoir, is $40,000. 

Oakland, Cal,—A 4,000,000-gall. Hyatt filtering plant is 
nearing completion, and will be in operation about 
April 1, 

Salt Lake City, Utah.—Superintendent W. H. Ryan 
recommends in his annual report, as published in the 
Tribune of that city, the cementing of the reservoir 
at First South and Thirteenth East Sts.; the construction 
of a 1,500,000 gall. reservoir on City Creek; the laying of 
a supply main for irrigation purposes, and the continuation 
of the development and improvement of the supply from 
City Creek and the adjacent springs. The City Engineer 
and some of the Council favor the introduction of a supply 
from Parley’s Cafion. The Tribune opposes the latter, on 
the ground that a more available supply can be obtained 
by pumping water, in the dry season, running to waste at 
above Liberty Park. 


ARTESIAN WELLS. 


Lambert’s Point, Va.—A well will be sunk by the 
Norfolk & Western R. R. Co., whose offices are at Roan- 
oke. 

Mason City, Ia.—It is reported that the well is down 
1,390, with no water, and that the hole will be abandoned. 

Utah.—A company with a capital stock of $15,000 is 
projected to sink wells at Huntington, Castle Dale, 
Orangeville, Ferren and Price. 


IRRIGATION. 


The Waco Water & Power Co. proposes to 
construct storage reservoirs and furnish water for irriga- 
tion and power. 

Casper, Wyo.—A. 'T. Butler, Town Attorney, informs 
us that the town proposes to put ina surface system of 
water-works, and wishes to correspond with contractors 
who make a specialty of irrigation works where water has 
to be pumped. 

Colorado,—The following irrigation companies are 
reported by the Chicago National Corporation Reporter 
as recently incorporated, the figures representing capital 
stoc4<: San Luis Land, Reservoir & Irrigation Co., Alamosa, 
$100,000 ; New South Boulder Canon Ditch Co., Boulder, 
$30,500 ; Boston Farm Canal Co., Ordway, $25,000; High 
Line Reservoir Co., Denver, $150.000; Blue Stone Valley 
Ditch Co., De Beque, to operate in Garfield and Mesa 
counties, $56,000 ; Banner Ditch & Reservoir Co , Hudson, 
$60,000, 


Waco, Ter. 


SEWERAGE AND MUNICIPAL. 


Sewers.—Hyde Park, Mass.—The question of provid- 
ing for a system of sewerage is under consideration. 

Memphis, Tenn.—Col. Waring has been appointed 
Consulting Engineer to the Sewerage Department. His 
system was first introduced in 1880. Since then it has been 
and is still being extended. 

Jacksonville, Fla,—The city engineer has been 
authorized to purchase a 4-in. centrifugal pump for the 
receiving basin for the disposal of the sewage of the 
Springfield suburb. 

Cleveland, O.—Pians for work to be done during the 
coming season have been prepared by Mr. Force, City En- 
gineer. About 25 miles of sewers will be built, including 
the large one on Walworth St. In 1889, 10 miles were 
built, and 17 miles in 1890. 

Terre Haute, Ind,—One district in the business 
portion of the city, which has now surface drainage, will 
have sewers built this year at a cost of $15,000 to $25,000, 
To complete the sewerage system would require the con- 
struction of about 4 miles of main sewer and 4 miles of 
laterals. The main sewer would cost about $200,000. 

Oak Park, IU,—The ordinances for streets, sewers and 
improvements will appropriate about $1,250,000. 


Streets.— Buffalo, N. ¥.—The Street Committee has 
awarded the contract for paving Clinton Ave. tothe 
Barber Asphalt Paving Co. at $76,000. 

Cumberland, Ind,-—-The property owners on Center 
St. will pay $1.25 per lin, ft. for their share for the cost of 
brick paving. 

Berkeley, Va.—It is proposed to issue $10,000 in bonds 
for street improvements. 

Bluefield, W. Va.—The Bluefield Improvement Co. 
proposes to carrv out exter sive street improvements, 

Covington, Ky.—An ordinance has been passed pro 
viding for asphalt paving on Madison ave. 

Atlanta, Ga,—Ordinances have been passed for Belgian 
block paving on Peachtree, Linden and Houston Sts, and 
Forest Ave., ata total cost of about $31,500. Venable 
Bros. have submitted a proposition for granite paving and 
curbing the city for 5 years. 

Montgomery,Ala,—The city engineer has been direct 
ed to prepare specifications for Belgian block paving on 
Commerce St. and Court Sq., andthe Street Committee 
will advertise for bids for the paving. 

Avondale, O.—The Village Council is discussing the 
merits of brick and asphalt paving for Main Ave. 

Cleveland, O.—The city engineer, Mr. Force, is pre- 
paring plans for street work in the spring, which will be 
more extensive than for 1890. He is opposed to brick pav 
ing on lown-town streets. 

Detroit, Mich,—The Board of Estimates will conclude 
its work by April 15, so that the street paving contracts 
will be let before May. 


Lighting.—_Memphis, Tenn,—The Peoples Fuel & Gas- 
light Co. has been organized by Allan Asher, M. Hardwig, 
J. A. Taylor, J. M. Goodbar and others, to operate the 
Fahneljelm fuel gas process and incandescent burner. 
The plant will have a capacity of 1,000,000 to 1,250,000 cu. 
ft. per day, and will cost about $300,000, 

Columbus, O.—The following proposals have been re- 
ceived by the Board of Public Works for naphtha, gaso 
line, petroleum or other lamps of not less than 16 c. p.: 
Sun Vapor Street Light Co., $13.55 for moonlight schedule, 
$16 for ali night; Jones & Underhill, $13.95, $16.85; Globe 
Light & Heat Co., $15.50, $18; Western Street Light Co., 
$15.40, $17.50; Columbus Gas Light & Coke Co., $16.25, 
$19.25. 


Refrigerating Conduits.— Brooklyn, N. Y.— The 
Economy Refrigerating Co. has applied for permission to 
‘ay pipes or conduits for furnishing ammonia gas for re 





frigerating purposes from a central station to houses, 
stores, etc. 
ELECTRICAL. 

Electric Light.—New plants or extensions of existing 
systems are reported as probable in the following places 
Newport, R. L.; Peabody, Mass., address the Town Clerk; 
W oodsville, N. H.; Germantown, Pa., 
mantown Electric Light Co.; Mahanoy City, Pa., ad- 
dress the Electric Light Co.; Nauvoo, Ia.; Redlands, 
Cal; Chariottesville, Va., address the Jefferson Park 
Hotel & Land Co.; Maysville, Ky., address the Maysville 
Gas Light Co.; Woodberry, Md., address the Woodberry 
Electric Light Co.; Clarksdale, Miss., address the Mayor; 
Salisbury, N. C., address the Salisbury Gas & Electric 
Co.; Martinsville, Va.; Elmhurst, 11.; Wilkinsburg, Pa.- 
address the Wilkinsburg Electric Co. 

Beverly, Mass. 


address the Ger- 


The Committee on Lighting will open 
bids Feb. 25 for lighting the town with electric lamps on 5 


or 10-year contracts. Address R. W. Boyden, 87 Milk 
St., Boston. 

Lockport, N. Y¥.—The city wants bids for electric 
lighting for 3 years, beginning April next. At present 


Lockport is lighted by the Brush system, in the 
the Gas Co, at $80 per night 
Walton, N. ¥.—It is reported that $15,000 have been 
subscribed by the residents here for the purpose of estab- 
lishing an electric plant. 
Shenango Valley, Pa, 


hands of 


It is reported that the Shen 
ango Valley Electric Light Co. wiil put in a $10,060 plant. 
Enoch Filer is President and W. G. Filer, Secretary, both 
of Sharon. 

Homestead, Pa, Electric Light & 
Power Co., J. Most, will, it is said, erect a 
plant for 1,500 incandescent and 100 are lamps. 

Wheeling, W. Va.—The Weat Virginia House of Dele 
gates has passed a bill permitting the city of Wheeling te 
manufacture and sell electricity to private consumers. 

Clifton Forge, ¥a,—The Clifton Forge Electric Light- 
& Power Co. will soon purchase a plant, 

Bentonville, Ve.—The Bentonville Mining & Improve 
ment Co, will, it is reported, erect an electric light plant 
and construct water-works at this place. F. H. Bolen is 
General Manager of the company 

Attalla, Ala.—The city will issue $50,000 of bonds for 
the construction of water-works and an electric plant, 
concerning which the Mayor will give further informa- 
tion. 

Union 


The 
Secretary, 


Homestead 


City, Tenn,—The Union City Water Co. 
proposes to erect an electric plant and construct water- 
works. Price Thomas is the manager of the company. 

Jackson, Tenn.- The city willissue $50,060 of bonds. 
$20,000 to be used for the purchase of an electric light 
plant, 

Columbus, O.—The following bids for furnishing 800 
lights of 2,009 c, p. were recently opened: Electric Ilumi- 
nating Co., Chicago; all dark hours, $70; moonlight 
schedule, $70; all night, $80. Columbus Electric Light & 
Power Co; all dark hours, $87.50; moonlight schedule, $75; 
all night, $100. 

Craw fordaville, Ind.—The City Council will, it is said, 
establish an electric plant at « cost not exceeding $25,000, 

Chillicothe, Mo,—A,. F. Benson, Batesville, Ark., has a 
5-year contract for supplying this village with 
lamps of 2,000 c. p. Supplies are wanted. 

Creston, Ta,-A. H. Spurr has received franchises for 
electric light and electric street railway plants. 

Audubon, Ta.—The town has voted to establish an 
electric lighting plant. . 

Highlands, Col.—-A company in which F. P. Ar- 
buckle is a leading member has offered to light the vil- 
lage with arc lamps at $11 per month, $1.50 less than the 
present rate. 

New Companies.—Day Electrical Construction Co., 
Chicago, I)1.; capital stock, $1,000,000; incorporators, L. D. 
Condee, H. F. Billings and G. B. Lathrop. Universa! 
Motor Co., East St. Louis, 11).; capital stock, $2,000,000; in. 
corporators, J. Kehl, A. 8. Mann, J. Tremlett. Chicago, 
LiL, Electric Motor Co.; capital stock, $250,000; incorpo 
rators, B. D. Southard, J. H. Dean, E. A. Manship. 
Union Electric Mfg. Co., Bridgeport, Conn,; incorpora- 
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tors, J. M. Orford, J. English, M. T. Clark, Baltimore. 
Md., Electric Refining Co.; capital stock, $500,000; 
incorporators, C. F. Meyer, Ward 8. Keyser, 


of New York. Carpenter Electric Co., Chicago, UL ; 
capital stock, $10,000.000; incorporators, H. H. Carpenter, 
H, F. Kent, 8, D. King. Twin City Electric Street Ry, 
Light & Power Co., Dennison and Uhrichsville, 0O.; 
capital stock, $25,000. Montrose Electric Co., Chicago, Il. ; 
capital stock, $100,000; incorpcrators, A. H. Floaten, 
F. M. Longfellow, A. A. Adair and others. 


CONTRACTING. 


City Work .—Amsterdam, N. ¥.—The contract price 
for asphalt paving was $2.90 per sq. yd., and not $2.80 as 
given on p. 144. 

Detroit, Mich .—The lowest bids received by the Board 
of Public Works for furnishing supplies were as follows: 
Cement, A. D. Noble, 87 cts. per bbl.; stone for receiving 
basins, Ortman & Groat, $26.45; plank crosswalks, 29% cts. 
per lin. ft.,and 1% cts. extra for scantling; sewer grate 
castings and drinking fountains for horses, Griffin Car 
W heel Co., $1.90 per 100 Ibs. for castings, and $9 each for 
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fountains; McKinstry Ave. sewer, Langley & Jeynes, $5.47 
per lin. ft. and $25 for manholes. 
Breakwater —Port Jefferson, N. Y¥.--The contract 


has been awarded to Humphrey Toomey, of Southport, 
Conn., at $1.50, 


Dredging.—Nor/olk, Va.—The following proposals for 
dredging in the barbor have been received by Lieut. J. G. 
Febiger, U. 8. Engineer Office: Morris & Cummings 
Dredging Co., New York, 10.3 cts. per cu. yd.; National 
Dredging Co., Wilmington, Del., 10.7 cts.; Aas Dredging 
Co., Wilmington, Del., 10.7 cts.; P. Sanford Ross, Jersey 
City, N. J., 10.9 cts.; Baltimore Dredging Co., Baltimsre- 
Md., 12% cts 

Piles.— New York, N. ¥.—~The Docks Department has 
awarded a contract to Beard & Kempland at $9, $10 and 
$10.50 each for piles 55 to 60 ft., 60 to 65 ft. and €5to 70 ft 
long respectively. ; 

Removing Ledge, Dredging, Etc.—The following 
proposals were received Feb. 10 by Lieut.-Col. J. A. Sinith, 
U. 8. Engineer Office, Portland, Me.: Removing ledge in 
York Harbor, Me.: Thos. Symonds, Leominster, Mass., 
$13 per cu yd. inscows; Geo, W. Townsend, Boston, Mass., 
$14.49; 8. S. Andrews, Gorham, Me., and H. H. Sturgis’ 
Bonny Eagle, Me., $23. Kemoving ledge in Portsmouth 
Harbor, N. H.: Thos. Symonds, $13 per cu. yd., in situ; 
W. Townsend, $16.97; 8. 8. Andrews and H. H. 
Stargis, $17 45; E. H. French, Fulton, Ns Y., $21. Dredg- 
ing in Portland Harbor, Me.: Edward Moore and A. R, 
Wright, Portland, 19 and 9% cts, per cu. yd. 
in situ for hard and soft material; A. K. 
Stone, Roxbury, Mass., 25 and 15 cts.; Nationa, 
Dredging Co., Wilmington, Del., 26and 18cts. Dredging 
in Back Bay, Portland harbor, Me.; National Dredging 
Co., 11 cts. per cu. yd. in scows; Moore & Wright, Port- 
land, 114 cts.; C. H,. Souther, Boston, Mass., 20 cts,; 
Hamilton & Sawyer, Portland, 204 cts.; A. K. stone, 21 
Breakwater and beacon at Moose a-bec bar, Me.; 
J, F. Hamilton and I, F. Webber, Portland; $2,670 for con 
structing breakwater complete, 97 cts. per ton for stone 
delivered in break water. 


Geo. 


cts. 


Settling Basins.—-s¢. Mo.—The following 
table gives the prices of bids received by the Board of 
Public Improvements for the construction of four settling 
basine 670 ft. by 400 ft. at the Chain of Rocks. The bid- 
ders are as follows: A, Smith & Minahan; B, Scott, Lan 
try & Sons; (, T. J. Prosser & Co.; D, Laine & Mulcahy; 
EK, Heman Construction Co,; F, McCormick Construction 
Co.; G, Black & Davies; H, Wm. McCully; 1, Allen & 
Vieths ; J, Fruin-Bambrick Construction Co.; K, John 
Hill; L, Engineer's estimate: 


Louisa, 


Quantities 


Amount. 


¥ 
Karth excavation. . 213,000 eu, yds. | .2534) 54,817 


Amount. 


-24 51,120 


ENGINEERING NEWS. 


MANUFACTURING AND TECHNICAL. 

Locomotives.--The Baldwin Locomotive Works, of 
Philadelphia, Pa., are building 30 engines for the Manhat- 
tan elevated road and 13 engines for Brazil. H. K. Porter 
& Co., . Pittsburg, Pa., have built two Forney engines for 
the U. 8S. Government; they are to be uscd for towing 
barges ‘torent the Muscle Shoals canal, in Alabama, 
The Brooks Locomotive Works, of Dunkirk, N. Y., are 
building for the Clevelana & Canton the seven engines 
mentioned last week on p. 144; they are also building 25 
engines for the Lake Shore & Michigan Southern. The 
Pennsylvania Co. will add 29 locomotives of class * R” to 
the equipment of the southwestern system. The Alabama 
Locomotive Co. is to be incorporated at Montgomery, Ala., 
with a capital stock of $1,000,000, 


Cars,—The Pullman Paiace Car Co., of Chicago, I., 
has built 2 vestibuled compartment sleeping-cars for the 
Chicago & Alton; they are 70ft. long, mounted on six 
wheeled trucks with 38-in. wheels, and weigh 100,000 lbs. ; 
they are fitted with Allen wheels, Blackstone platforms 
and couplers, Westinghouse brakes and pneumatic sig- 
nals. The Pullman shops at St. Louis, Mo., were burned 
Feb. 5. The Wason Car Co., of Springfield, Mass., is 
building 50 cars for the Manhattan elevated road, 22 for 
the Old Colony, and 20 for the New York, New Haven & 
Hartford. The Ohio Falls Car Co., of Jeffersonville, Ind., 
is building sleeping-cars. The Peninsular Car Co., of 
Detroit, Mich., is building 205 freight cars for the Chicago, 
Burlington & Quincy. The Haskell & Barker Car Co., of 
Chicago, U1., is building 100 furniture cars for the Great 
Northern Ry.: they are 30 ft. 6 in, long, 8 ft. 6 in. wide and 
8 ft. 2in. high. The Hogan Refrigerator Car Co., of Chi- 
cago, Ul., has been incorporated by E. J. Johnson, H, P. 
Pearsons and A. Woodward. It is reported that orders 
for 80 vestibule cars have been placed in this couatry by 
1 English and 3 French railway s. 


Pintsch Gas Plant.—The Safety Car Heating & Light 
ing Co., of New York, will erect a Pintsch compressed 
gas plant at Savannah, Ga., to supply the cars of railways 
centering there. The plant will cost about $20,000 and will 


have a capacity to supply about 500 cars per day, j 


Car Heating.—The fire proof heater and automatic 
temperature regulator of the Consolidated Car Heating 
Co. are in use by the Wagner Palace Car Co,, and the 
Boston & Maine, the Buffalo,Rochester & Pittsburg, and 
other railways. 


Building.--It is proposed to erect a new court house 
in St. Clair County, Mich., at an estimated cost of $109,000, 
The Atlas Iron Construction Co, has been organized 


for a general engineering and contracting business, with ~ 


et: 


F. G. 


| 
| 
| 
| 
} 


Awount. 
Amount. 
Amount. 


|Amount.| 


} 
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|Amount. 


February 14, 1891. 


R. R. passenger station at Long Island City. Bridges are 
to be erected at Valley Falls and Mohawk, N. Y., Steep 
Falls, Me.: Hancock, Md., and Goshen, Va. 


Wrecking Plant.—The Industrial Works, of Bay City, 
M ch., have buili for the Union Pacific Ry. a steel car 
mounted with two 15 ton cranes for wrecking and con 
struction work. They are also building for the Philadel} 
phia & Reading R. R.a steel car 48 ft. long, upon each 
end of which is mounted a 20-ton steam crane and bov'er: 
this is for wrecking and other purposes, and is said to be 
one of the most powerful machines of its kind ever built 


New Companies.—Gas Engineering Co., of Newark, 
N. J.; to build gas and water-works; incorporators, Haw 
ley Pittbone, of Newark; J. H. Townsend, of Brooklyn, 
and J. ©, Foler, of New York; capital stock, $100,000, 
Canada Electric Railway Signal Co., of St. John, N. B.; 
President, Geo. McAvity; Manager, L. H. Vaughan. Day 
Electrical Construction Co., of Chicago, Ill.; incorpora- 
tors, E. ¥. Getchell, L. D. Thorman, No:man L_ Rosas: 
capital stock, $1,000,000, Patent Annealed Compressed 
Stone Co., of Chicago, 1ll.; incorporators, T. A. Wigham, 
F. W. Keith, S. C. Kanter and A. Heimann; capital stock, 
$500,000, Chicago Contract Construction Co,. of Chicago, 
111.; incorporators, L. D. Condee, H. F. Billings, Geo. B, 
Lathrop; capital stock, $1,000,000. Multiple Speed 
& Traction Co., of Chicago, Iil.;  incorporators, 
Octave Chanute, A. P. Gilmore, John L. Cochran. 
and others; capital stock, $300,000, Harrington Block Sig- 
nal Co., of Chicago, [11.; incorporators, Geo, 8S. Payson, C. 
H. White and 8. R. Hibben; capital stock,$100,000, Stand- 
ard Car Door Co., of Chicago, Dll.; incorporators, Irwin 
Veede, U.R. Barnett and Wm. M.Rheen, Central Superior 
Development Co., of Duluth, Minn; to build gas and 
water works, electric plant, etc.; incorporators, T. J. Al. 
vord, C. T. Taylor and Andrew Shaw; capital stock, $1,000 
000. American Stcam & Air Engine Co., of Portland, Me.; 
incorporators,Gran ville Cash and A. W. Clark,of Chelsea, 
Mass. ; capital stock, $1,000,090. National Malleable Cast 
ings, Co., of Cleveland, O; incopora'ors, A. A. Pope 
Oliver K, Brooks and 8. C. Smith; capital stock, $3,000,000, 
Gallup Car Coupler Co., of Omaha, Neb.; incorporators, 
E. A. Gallup, T. H. Jeffersonand F, W. Geise; capital 
stock, $2,000,000, 

Metal Market Prices,.--Rails.--New York: $30.75; old 
rails, $22 to $22.50 for iron and $29 for steel. Pittsburg:$26.50 
to $27; old rails, $21.50 to $25 for iron, and $16.50 to $17.50 for 
steel. Chicago: $31 to $32; old rails, $23 for iron and $14.50 
to $18.50 for steel. 

Foundry Pig Tron --Neow York: $15 75 
burg: $14.25 to $16. Chicago: $14.50 to $15.50. 

Track Materi als —New York: steel ave | bars, $1.75 


to $17.50, Pitts- 


H. I. S. 


K. 


L. 
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.25| 53,250.25) 58,250! 
“40 6,200; .30) 4,650, .40) 6,200, 
.85 62.900) 1.00} 74,000.90 66,500) .80) 59,200 
6 00 222,000) 6.00 222,000 5 80 214, 600) 5 80) 214,600 
9.40 44,180) 8.50) 39.950 8.25 38,775) 9.00) 42.300 
.20, 13,520} .20) 13,520.19) 12,844) 20) 14,520 


68,169 .30) 63,900 aden 


20) 42,600! .18 38,346 
40 6,200) .43) 6,665 


30 4,650; .18 2,790 
90, 66,600) 1.00) 74,000, 
6.00 222,000) 5.50 203.509! 
9.00, 42,390! 9.00) 42,300 


28) 59,649) 


85) 74,550.27 
35) 5,425 


.35; 5.425) .76 5580 
1.00 74,000 .90 66,600 
6.00 222,000 6.30 233,100 
8.00, 37.600, 7.65 35,955 
25, 16,900 18 


Borrowed earth 
Puddle 

Concrets. 

Brick masonry 
Granitoid 

Stone masonry, ¢ lass X. 


15,500 cu. yds.. | 47) 7,285 
74,000 cu. yds..| 1.23) 91.020' 1.25 92,500; 1.10 81,400) 1.00) 74.000 
. 87,000 cu. yds..| 5.73212,010 6,20/229.400| 6.50 246,50) 7.00'259,000 
4,700 cu. yds... | 9.20) 43,249 9.75) 45,825) 8.50 29,950 9.78) 45,966 
. 67,690 sq. ft 22; 14,872.18) 12,168} .20' 13,520) .20) 18,520) .15 10,140) .17) 11,492 


57,510 
.30 


4,650 


$315 cu. yds.....| 26.00) 3 199 27.00 
970 cu. yds -49 16,878 17. 00 
26,090 cu, yds... | 8.49'220,740 19.20 
36,700 sq. ft....|  .97) 35,599.95 
800 aq. ft 800) 25 
.. 440 lin, ft 13,024 15.00 
... 080 lin. ft ..... 306 4.00 

. 3,200 tin, ft..... | 5,934 2.50 


Stone masonry, class Y. 
Stone masonry, class K. 
Stone coping, l2 ins. thick 
Stone paving, 12 ins.thick 
6)-in. iron pipe..... 
24 in. iron pipe 
24-in. clay pipe 


PROPOSALS OPEN. 


Roads.—South Framingham, Mass.—Two roads 
Plans and specifications on file in County Engineer's 
office. J. H. Read, Chai:nman of Board of Middlesex Co- 
Commissioners, Court House, East Cambridge, Mass. 
March 3. 


Aqueduct.--Salt Lake City, Utah,—Brick and con- 
erete aqueduct, 36 ins. internal diameter, from Parley's 
Creek to the city, about 6 miles. A. F. Doremus, City En- 
gineer. C. L. Haines, Chairman of Board of Public Works, 
March 3. 


Dredging. 
C Hains, U. 
1. 

City Work.—Duluth, Minn .—Grading, sewers, etc. 
The engineer's estimate is about $275,550. Miron Bunnel 
President Board of Public Works. March 4. 

Buildings.— New York, N. ¥.—Court building at 121st 
St. and Sylvan Pl. Commissioner of Public Works, 31 
Chambers St. Feb, 20. 

Kansas City, Mo, 
new city h-ll S. E. 
Buildings. March 2. 


Bridge.— Brookline, Mass,—Superstructure of a plate 
girder bridge over the Boston & Albany R. R. at Dean 
road : 60 ft. span, 50 ft. wide, 75,000 Ibs. Plans and specifi~ 
cations with A. H, French, C. E., Town Hall, A. L. 
Lincoln, Jr., Chairman of Board of Selectmen, Feb. 23. 


In rivers and harbors in Virginia. 
S. Engineer Office, Washington, D.C. 


Col P. 
Feb. 


Substructure and superstructure of 
Chamberlain, Superintendent of 
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6.400, 1.00 
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2,320 7.00 
3,200, 3.00 


700,882 


842,316 
special reference to aicitaial and ashdineteral iron 
work for fire proof buildings, roofs, bridges, factories, etc. 
President, H. C. Williams; Vice-President and Engineer, 
Philip E. Raqué; Secretary and Superintendent, Frank 8 
Harrison; Treasurer, F. T. Young. The office ts in the 
Times Building, New York City. 

The Bush Surface Cattle Guard Co., of Kalamazoo, 
Mich., has an order from the Richmond & Danville. 
These guards are now in use on about a dozen railways. 

The Detroit Bridge & Iron Works, of Detroit, Mich., 
are building a 240-ft. double-track draw span for the 
Chicago & Northwestern, to be located at Milwaukee, and 
2 double-track spans 80 ft. long for the Wabash. Also 2 
single-track draw spans. They have the contract for the 
steel trestle approach to the new union depot at Detroit, 
and are furnishing a large amount of iron work for new 
bridges on the Michigan Central. They also have the 
contract for the turntable for a double-track bridge at 
Vancouver, B. C., and are building several locomotive 
turntables for the Iowa Central. 

The Ingersoll-Sergeant Rock Drill Co. has opened 
an office at 60 Queen Victoria St., London, England, for 
the sale of mining, tunneling and quarrying machinery. 

The Groton Bridge & Mfg. Co., of Groton, N. Y., has 
completed an addition to its plant. It has recently erected 
a fireproof building forthe Whitman paper mills, Dans- 
ville, N. Y.: the roof for the po-ror honse of the Buffalo 
Cross Town St. Ky. Co,, and the roof for the Long Island 
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36,700.90 
200| 27 


6.00! 
1.50] 


728,041 


\" 753,910 


to 31. 90; spikes, Py 95 1098: track eee, 2.75 to 3 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars, 1.9 to 2 cts. for iron or steel; iron or 
steel spikes, 2.1 cts.; iron track bolts, 2.8 ects. with 
square, and 2.9cts. with hexagon nuts, Chicago: splice 
bass, 1.95 cts. for iron and 1.85 to 1.95cts. for steel; spikes, 
to 2.15 cts.; track bolts, 2.8 to 3 cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 474% and 40 per cent. on 
black and galvanized butt-welded; 60 and 47 on blaek 
and galvanized lap-welded. Casing, 50 per cent. 

Lead,—New York, 4.35 to 4.40cts. Chicago, 4 15 to 4.20 
cts. St. Louis, 4.30 cts, 

Structural Material.—New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles. 2 to 2.1 cts.; tees, 2.5 to 
2.75 cts.; sheared iron plates, 2.05 to 2.25 cts.; steel plates, 
2.05 to 2.15 cts. for tank, 2.35 -o 2.6 cts. for shell, 2.6 to 27 ets. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams,3.1 
cts.; channels, 3.1 cts. ; angles, 2.15 to 2.25 cts. ; tees, 2.85 cts. : 
universal iron mill plates, 2.25 cts.; sheared steel bridge 
plates, 2.4 to 2.45 cts; refined bars, 1.9to 1.95 cts.; steel 
plates, 2.25 to 2.35 cts. for tank, 2.6 to 2.7 cts. for shell, 2.5 
to 2.9 cts. for flange, 4.25 to 4.5 cts. for firebox. Chicago : 
beams, 3.2 cts.; channels 3.2 cts.; angles, 2.25 to 2.35 
cts.; tees, 2.7 to 2.85 cts.; universal] piates, 2.3 to 2.4 cts. ; 
sheared plates, 2.5 to 2.6 cts. for iron and 2.6 to 2.7 cts. for 
steel; steel plates, 2.8 to 2.9 cts. for tank, 3.25 cts. for shell, 


3.5 cts. for flange, 4.25 to 5.5 cts, for firebox; better sivete 
4. to 25 cts, / 








